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Second Report

Miami University Experimental

Study In Instructional Procedures

Section I. Summary of Findings and Tentative Conclusions

This section contains a summary of findings and conclusions, some of

which still are quite tentative. Data to support these findings are presented in

subsequent sections. Some conclusions, by the very nature of the situations

out of which they develop, are based upon observation and experience rather

than upon empirical data. Persons unfamiliar with the scope and purpose of

the Study will find it helpful to read Section II prior to reading this section.

1. Instructional Method and Facilities.

a. Contrary to much popular opinion, college professors are keenly

interested in improving their course organization, methods of instruction and
means of evaluating student progress. Voluntary summer workshops for this

purpose have been exceptionally well attended and greatly appreciated by partici -

patingiaculty. Also, consultive services during the school year are in constant

demand.

b. College professors, with many notable exceptions, make inadequate

use of audio-visual aids. A principal cause is that such aids are not readily

available. Adequate facilities, equipment and personnel for the production of

instructional materials are to be found on few college campuses. The use of

audio-visual aids increases greatly when these may be readily obtained and
when technical assistance is available for instructors unfamiliar with such
equipment as overhead projectors, tape recorders and microprojectors.

c. Television, while proven to be an effective medium of communication

for instructional purposes, is seldom economical for small group instruction.
Consequently, its general use probably will be restricted to those courses en-
rolling large numbers of students. Lest this statementbe misinterpreted, it is
entirely feasible through chain telecasting to teach courses of small enrollment
simultaneously on several campuses. Kinescopes may be used campus by

campus but still are of doubtful economy for small classes.
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d. Teaching through television is far more demanding upm teacher time
than is conventional instruction in either small or large classes. Certainly, a
credit hour load allotment of approximately three-fourths the total load for a
televised course is not unreasonable. Many televisionteachers insist, and with
good argument, that one three-credit television course should constitute the full

teaching load.

e. Teaching r large class other thanthrough television is more deman-
ding than teaching a small class in the same subject area. The method of in-
struction used greatly affects the expenditure of effort, however. The amount
of time necessary to develop cases and problems, to consult with individuals
and groups, and to give needed assistance in related student research is much
greater than the time required to handle the course by lecture. This should be
recognized either through an increased credit allowance on teaching load or
through the assignment of qualified students to assist in the teaching and manage -
ment of the course. The latter procedure is probably more desirable, e specially
if there is a shortage of well-qualified teachers in a subject field.

f. Most university classrooms are poorly suited to large group instruc-
tion. This is especially true of large classes taught by methods other than
lecture. Few universities indeed have large rooms planned especially to facili-
tate the case or problem approach to large group teaching. Also, much of the
effectiveness of televised instruction is lost through lack of suitable rooms for
TV reception. Hence any experimental teaching utilizing TV or a case or prob-
lem procedure operates under the severe handicap of having to be done in rooms
planned either for conventional small classes or for lecture or lecture-demon-
stration classes.

2. Achievement.

Achievement, for the purposes of this Study, has been divided into three
categories. These include the definition of achievement in terms of acquisition
of basic knowledge about the subject matter; in terms of the ability to solve
problems within the subject-area; and in terms of the development of desired
attitudes (or overcoming of stereotypes) within the field of study. The first of
these criteria of achievement was employed in the evaluation of all courses.
The latter two criteria were employed in selected courses.

a. When the data for the three semesters of investigation to date are
considered in toto, it is apparent that students in TV sections acquire about as
much of the basic subject malteriznowledge:aS.6.5-1fios-e assigned to control
sections of ,the_sarne courses. Exceptions to this generalization appeared
dUriiiithe second semester 1956-1957 in three of the four TV courses under
investigation. Students in the control sections of the se courses averaged higher
final examination scores than did those in the TV sections. Since this finding
is unique to just one of the three semesters, replication is desirable before
attempting an interpretation.
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Acquisition of subject-matter knowledge is not adversely affected by

assignment to a large-class rather than to a small control section. This has

been a consistent finding-for all three semesters of investigation to date.

The effectiveness of instruction by graduate assistants in contrast to that

by regular facultymembers is still an open issue. Students in sections of Intro-

duction to Business taught by graduate assistants were found to average about the

same score on the final examination as did those students in control sections

taught by faculty members. In Introduction to Geology, however, achievement

in sections taught by graduate assistants was inferior to achievement in the

control sections.

b. Achievement defined as the ability to solve, problems and think criti-

cally in the subjed-4:rea,.was_investigate,d. in three of the TV courses. TV

instru-cliiinwa's
r.

found to be somewhat inferior to control instruction in Economics,

but not in either of the other two courses. Additional data pertaining to this

criterion for TV courses will become available next year.

Whenthe same criterion was investigatedin large classes, it was found

that large class instruction compared favorably with contrel instruction.

c. The development of course-related attitudes was investigated in three

courses included in the large class phase of the Study. Large class instruction

was found to be somewhat inferior to control instruction in this regard in two

of the three courses.

d. The interactionbetween sectionassignment and two additional factors

as joint determinants ofachievement was investigated. The first of the se factors

was level of academic ability. In general, there is no justificationfor selecting

students for as si gnm.entto TV or large class sections s of their ability.

(This generalization, however, may be subject to ex-Ceition-in-CertaiiiSpercific

courses.) The second factor, students' attitudes toward the method of instruc-

tion, did not influence achievement in any of the courses.

3. Attitudes About the Course and the Instructor.

a. Class size alone does not exert a systematic and uniform effect upon

student attitudes toward the course. These attitudes appear to be influenced by

other factors, including specific course content and abilityof individual instruc-

tors to handle larger groups of students.

b. Student motivation and interest in the specific subject matter is not

significantly diminishecrwhen the course is presented on TV or in large classes

for one semester. Whether or not a similar conclusionis warranted at the end

of the second semester of full year courses remains an open issue.
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c. There is a pronounced tendency for instructors to be rated as more
effective by their students in control sections than in TV or large classes.
Again, however, this generalization does not by any means hold for all instruc-
tors.

4. Attitudes About TV and Large Class Instruction.

a. It is possible to teach a TV course in ,s,uc,h.a way that students actually
prefer it to conventional instruction. This requires a unique combination of
instructor, course material and the full use of the potentialities of television
as an instructional medium. As a general rule, however, most students en-
rolled in TV sections and in large cl-iiises would prefer1to bein aConventional
(small) 'class.

b. Attitudes about the means of instruction are muchmore variable be-
tween TV courses than between courses offered in large classes. The prevailing
attitude toward TV instruction as compared to control instruction ranges from
strong enthusia sm to extreme di splea sure. The prevailing attitude toward large
class instruction as compared to control instruction is mildly unfavorable.

.

c. The instructor is a major determinant of student attitudes about TV
and large class instruction. There is a pronounced tendency for students who
dislike their instructor to dislike TV or large classes and vice versa. The ma-
jority of students say they would enroll in a TV class o a large class (even
though they prefer small classes) if it meant that they would be assured of be-
ing taught by an excellent instructor.

d. Students in TV courses tend to.hecome progressively disenchanted
withtelevision as `a-triea:ns of instructionas the year progresses. Most students
repditedthat they neither learned as much nor were as attentive-during the TV
presentations as they had originally anticipated. Furthermore, more students
are inclined to favor conventional instruction over TV instruction at the'end- of
the second semester than at the end of the first semester.

The same kind of progressive disenchantment was not characteristic of
students in large classes.

e. Attitudes about TV and large class instruction-are independent of
students' level of academic ability.

f. Preliminary student bi a se s about TV instruction persisted throughout
the academic year. Those students who were least favorable at the beginning of
the course remained so at the end of the course. Similarly, those most favorable
initially were most favorable at the end of the year.
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5. Instructors' Attitudes.

Virtually all instructors who have tried TV teaching like it better than
they thought they would. Although theywould still prefer to teach conventional
classes, there is Ciirididel'able feeling that TV classes are superior to other
large group teaching procedures. The major defects inherent in TV, as far
as the instructors are concerned, are related to the physical barrier between
student and teacher and the lengthy preparationtime required for each TV pre-
sentation. The latter objection can probably be overcome by making load
adjustments. The former objection, however, is much more basic because
it implies a lack of satisfaction of one of the basic needs impelling many indi-
viduals to select teaching as a profession. Teaching on TV does offer certain
compensatory satisfactions which may be sufficient to provide "psychic income"
for a number of instructors. There is a core of teachers, however, who probably
could never be so compensated for transfer from the classroom to the studio.

Instructors in large classes reported pretty much the same weaknesses
as did the TV instructors, with two exceptions: (1) Preparation time for large
classes is not as disproportionately lengthy as it is for TV classes, and (2)the
physical barrier between student and teacher is not as severe as it is in TV
classes. Again, however, most of these instructors reported that large classes
did not give them the same feeling of personal satisfaction and accomplishment
as did small classes.

11111ff

Dr. James V. Mitchell leads panel
discussion in Educational Psychology.

Dr. Walter C. McNelly
in Introductory Physiology.
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Section II. Scope and Experimental Design

1. Support of the Study.

This Study is supported jointly by Miami University and The Fund for
the Advancement of Education. A proposal for the Study was made to the Fund
during the late summer of 1955, and an initial grant of $135,000 was received
effective November 1, 1955. A subsequent grant of $150, 000 was madeto Miami
University by the Fund to cover the period of July 1, 1957 to June 30, 1959, at
which time the Study will be officially completed.

2. Purpose of the Study.

The purpose and need for the Study were stated in some detail in the
Progress Report published by Miami University under date of October 1, 1956.
This report will be referred to hereinafter as the Progress Report. Stated
briefly, the Study was undertaken primarily,for the purpose of studying the
effectiveness of certain types of large group instruction, and to demonstrate the
feasibility of these procedures at the college level. Much of the energy of the
ESIP (Experimental Study in Instructional Procedures) staff his been devoted to
developing evaluative instruments, to making evaluative studies to determine the
relative effectiveness of large and small group teaching, and to assisting par-
ticipating instructors in improvingtheir own course organization and evaluative
tools and procedures. These efforts will continue, with special attention to evalu-
ating the so-called "intangible" objectives of teaching. It is expected that off-
campus teaching will be inaugurated upon completion of open circuit facilities.
In addition considerable attention will be given to the improvement of instruction
of large groups, encompassingmethodology, instructional materials, and facili-
ties. The improvement of teaching through television so that the fullest poten-
tialities of this medium of communication may be utilized will constitute a
major effort. This is particularly important in view of the findings that while
instruction through TV can be highly effective, it is not yet favorably received
bythe majority of college students. The ESIP staff is convinced that both satis7
factory achievement and favorable student reaction are possible, 'but that most
courses need reorganization to fit this medium of instruction with procedures
and materials better suited to TVthan is now generally the case. An important
part of the Study has been the development of more nearly adequate audio-visual
facilities and services, and the encouragement of faculty in the production and
use of improved instructional materials and equipment.

3. The Scope of the Study.

The Study has been concerned chiefly with the following types of large
group instructional procedures: (a) courses taught through television, (b)
courses taught predominantly by the lecture method, (c) courses taught by a
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problem or case study approach, (d) courses with multiple sections taught by
graduate assistant3 and supervised by regular faculty members. During the
present year one of the large Geography sections has been changed from a lecture
class to a map study group with much of the work organizedaround map problems.
An experimental class, with a control section, has been organized in Govern-
ment in which the students of the experimental class will do most of their work
individually, meeting only t, .a sionally with the instructor for guidance and
problem clarification.

A complete listing of courses, with sections and enrollments, was includ-
ed in last year's Progress Report. The courses includedin the Study during the
academic year of 1956-1957 are listed in Table 1 of this report. Included in the
Study were 23 separate courses, many of them taught in multiple sections, 20
different departments of the University, and an approximate total student enroll-
ment of 4457.

4. Teaching Procedures.

For the purposes of reporting, courses included in the Study are cate-
gorized into the following types:

a. Courses taught by television. These will r .3ually be identified simply

as TV.

b. Large courses other than TV courses. These include both the course s
which were primarily lecture courses and those taught by the case or problem
procedure.

c. Courses taught by graduate studentassistants. These willbe referred
to later as GS.

The above classification does not indicate the full range of teaching pro-
cedures. Instructors were encouraged to develop classroom techniques and
materials which were best calculated to achieve course objectives. The TV
courses, for example, were taught in diverse ways. Foundations of Human
Behavior met for two weekly periods of ninety minutes each, with discussion
(led by graduate student assistant instructors) integrated into the fabric of TV

presentations. Televised presentations were made three times a week for fif-
ty minute periods in Physiology with virtually no classroom discussion. Stu-

dents in this course did, however, attend a weekly two-hour laboratory session
whe rein they were given an opportunity to raise questions. Economics was con-
vened for three weekly fifty-minute sessions, two of which consisted of TV
presentations. The third class meeting each week was devoted entirely to dis-
cussion conducted by a regular member of the faculty of the Department of
Economics.
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A similar heterogeneity of procedure was also characteristic of those
courses taught as large groups without television. In the large sections of
English, for example, essentially the same procedure was followed as that em-
ployed in small sections, except that only half as many written themes were
required of each student. In Geography, the general procedure consisted of
two lectures per week with a third period devoted to small group discussion.
Some of the courses included in this phase of the Study readily lent themselves
to a "case study" or "problem" approach (e. g. , Marketing, Business, Social
Studies and Government) whereas others were conducted primarily as lectures
with varying degrees of in-class discussion.

This diversity of approach is considered desirable and necessary even
though it obviates direct comparisons between courses. It is a simple fact that
instructors and courses cannot and should not be cast in a mold. Procedures
that are useful and comfortable for one instructor should not be imposed upon
another instructor teaching either the same or a different subject-matter.

All evaluations described herein involve comparisons between experi-
mental course instruction (TV, LC or GS) and conventional (control) instruction,
the latter consisting of clo.sses of 25-35 students.

The control sections for every course in the TV and LC phases of the
Study were taught by the instructor responsible for the experimental section.
Comparative data were obtained to determine how well the objectives of the
course were satisfied when a given instructor taught a specific course experi-
mentally and conventionally.

The control sectionsfor courses in the GS phase of the Study were com-
parable in size to the experimental sections, but were taught by full-time
faculty members rather than by graduate student assistants. The basic com-
parison here involved was the attainment of course objectives by students

1 attending sections taught by graduate assistants and by students attending sec-
tions conducted by regular faculty members.

5. Equating Experimental and Control Sections.

Since many of the analyses required a comparison of data obtained from
experimental and control sections, it is apparent that proper interpretations of
findings presuppose the existence of equated sections within each course. The
variables employed for matching purposes in all courses included the Coopera-
tive Test of English Achievement (Eng.), Cooperative Mathematics Placement
Test (Math) and the American Council on Education Examination for College
Freshmen (ACE). These three tests are routinely administered to incoming
freshmen at Miami University. In addition a brief pretest of subject-matter
knowledge was administered in a number of courses and the experimental and
control sections of virtually all courses were demonstrated to be equated with
respect to proportional distributions by sex and class standing.
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Since the equating process was completed after registration, the experi-
mental and control groups represent samples of the total course enrollments.
Thus, the sizes of the experimental and control groups employed for the analyse s
are smaller than the actual enrollments in these sections. It is important to
note that neither the instructors nor the students were aware of the identity of

persons enrolled in a course but excluded from the sample under investigation.
Furthermore, the matching and accompanying decisions about constituency of
the samples was effected prior to the collection of data on achievement and atti-
tudes.

Most of the courses included in the Study were full year courses. The
matching procedures employed during the second semester were identical to
those employed at the beginning of the academic year with one additional feature.
Students included in an experimental or control sample during the second semes-
ter were all included in the same sample during the first semester. In order to
be considered for inclusion in the TV sample of a course for the second semes-
ter, for example, a student must have been a part of the TV sample of this
course for the first semester. This requirement insured the demonstration of
the effects of assignment to an experimental section for a full year. Further-
more, it elirninateda potential source of data confusion resulting from students
switching sections in mid-semester.

6. Design for Evaluation.

Four primary areas of investigation were included within the scope of
the ESIP program during 1956-1957. These areas and the specific problems
included within each are described in detail below.

a. Achievement.

In the ESIP Progress Report achievement was defined as performance
on the course examinations administered for the purpose of assigning final
grades. Such examinations typically are valid for measuring only a single di-
mension of achievement which might be termed "subject-matter knowledge".
Although this is undoubtedly an important area for evaluation, it does not by
any means encompass the range of achievements instructors hope to accom-
plish in their courses.

Course examinations typically do not measure adequately in the areas
of "synthesis", "problem-solving" and "critical thinking". These areas are
not so much dependent upon a student's ability to recall basic facts and princi-
ples as they are upon his ability to integrate and utilize the concepts acquired
in the course. As a result of cooperative efforts by the participating faculty
members, the staff of ESIP and visiting consultants, some results concerning
these so-called "intangible achievements" are herein reported for a number of

9



courses. In several instances, the evaluation of attainment of these objectives
was based upon administration of subjective (essay) examinations. Whenever
subjectively scored measures of achievement were employed, they were scored
independently by at least two readers and appropriate safeguards against haloeffects were observed.

Another aspect of "intangible" achievement was the matter of change in
course-related attitudes. Instructors in three courses claimed the objective of
overcoming stereotypes as a course aim. Consequently, brief measures of
stereotype were administered to students in the experimental and control sec-
tions of these courses both at the beginning and at the end of the course.

In summary, the specific problems relating instructional procedures to
achievement are listed below. Data regarding these problems are presented
in Section III.

Problem 1: How did performance on subject-matter knowledge
tests compare for those students assigned to experimental sec-
tions (either TV, LC or GS) and those assigned to control sec-tions?

Problem 2: How did performance on tests of critical thinking,
problem solving and synthesis compare for students assignedto
experimental and control sections of certain courses?

Problem 3: How did performance on measures of course-related
attitudes compare for those students assigned to experimental
and control sections of certain courses?

Problem 4: Is there a relationship between students' level of
academic ability and their comparative achievement in experi-
mental and control sections?

Problem 5: Was achievement in the TV and LC sections related
to student attitudes about receiving experimental rather than
conventional instruction?

b. Student Reaction to the Course Content and to the Instructor.

Opponents of large-group instruction frequently object to such "masseducation " because it is presumed to inhibit or eliminate the abilityof the teacher
to awaken and fan the spark of interest which may lead to a vocational careerin the particular subject-matter field. Are we sacrificing student motivationand interest when we assign students to large classes (including TV) or classestaught by novice instructors (graduate student assistants) rather than to sectionsof conventional size taught by full-time faculty members?

10



The specific problems relating instructional procedures to student atti-
tudes about the course and the instructor are enumerated below. Data regarding
these problems are presented in Section IV.

Problem 6: Were student attitudes about the course influenced by
assignment to an experimental rather than to a control section?

Problem 7: Did students report differential levels of motivation
and interest as a result of assignment to experimental rather than
to control sections?

Problem 8: Were student attitudes about the relative effective-
ness of their instructor influenced by assignment to an experi-
mental rather than to a control section?

Problem 9: What is the effect of instructional procedure upon
specific criteria of teacher effectiveness?

c. Student Attitudes About TV and LC Instruction per se.

It is of considerable interest to know how students feel about receiving
instruction in large groups rather than in conventional sections. Strongly unfa-
vorable student attitudes about either TV or LC instruction, if present, would
represent a serious public relations problem apart from any carry-over from
attitude to achievement. It is important, in addition, to become cognizant of
those specific features of TV and LC instruction which constitute strengths and
weaknesses as far as the students are concerned. Finally, it is of value to
gain information about the factors which condition or influence student attitudes
about the mode of instruction.

Specific problems in these areas are cited below and discussed in Sec-

Problem 10: What were the overall student evaluations of the ef-
fectiveness of TV and LC instruction at the end of the semester?

Problem 11: What specific features were considered by the stu-
dents to be strengths and weaknesses of TV and LC instruction?

Problem 12: To what extent did student opinion about TV and LC
instruction change from beginiiing to end of the course (or semes-
ter)?

Problem 13: Were student attitudes about TV or LC instruction
related to their feelings about their instructor?

11



Problem 14: Were student attitudes about TV or LC instruction
related to their level of academic ability?

Problem 15: Were student attitudes toward TV instruction re-
lated to the attitudes of the assistant instructors in charge of the
receiving rooms?

Problem 16: Were student attitudes toward TV instruction re-
lated to their pre-semester biases about assignment to an experi-
mental rather than to a conventional section?

d. Instructor Attitudes About Teaching TV and LC Sections.

Student attitudes and opinions about large-group instruction are both
valuable and important. The picture is incomplete, however, without exami-
nation of the other side of the coin: i. e. , how instructors react to large groupteaching. Consequently, the final problem, which is discussed in Section VI
of this Report, is

Problem 17: How did the instructors react to teaching TV and
LC sections?

The foregoing enumeration of problemshas indicated the range of evalu-
ative investigations included within the scope of ESIP during the 1956-1957 aca-
demic year. Several of these same problems were investigated during the spring
semester of 1955-1956 and were reported in the earlier Progress Report.
Findings, when appropriate, will be based upon the data gathered throughout
the Study, although the data presented in the earlier Progress Report will not
be duplicated here.
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Section III. Evaluation of Achievement

Problem 1: Comparative scores on subject-matter knowledge
tests of students in experimental sections (TV, LC or GS) and
in control sections.

The criteria of achievement, defined as acquisition of subject-matter
knowledge, were the course examinations administered for the purpose of assign-
ing final grades. Many of these examinations were objective in nature. They
were most often directed toward recall of facts and principles rather than toward
synthesis or integration. Data obtained for similar examinations administered
last year indicated that this type of instrument possesses satisfactory reliability.

The possibility of leakage of test information was overcome by simul-
taneous administration of each examination to experimental and control sections
of each course.

The distributions of these test scores in the experimental and control
sections as well as appropriate t-ratios are summarized in Table 1. Data for
each of the semesters of the 1956-1957 academic year are presented separately
within this table. In certain courses, the apparent size of the control group
exceeds 30-35 students typical of conventional sections (e. g. , Economics, Com-
position and Literature, Geography, Mathematics, Psychology, Zoology and
Introduction to Business). This resulted from some instructors' having more
than one control section.

The findings reported in Table 1 are discussed separately for TV courses,
LC; courses and GS courses.

a. TV Courses. There is a small degree of loss in acquisition of
subject-matter knowledge during the first semester when students are assigned
to TV rather than to conventional sections. Somewhat lowered achievement as
a result of TV instruction is evident in three of the four courses under investi-
gation. The degree of loss was minimal and did not produce significant t-ratios
for any course.

The consistency of the trendis meaningful, however, because of the data
obtained at the end of the second semester. At this time, subject-matter-
achievement was significantly greater in the control sections than in the TV
sections of Foundations of Human Behavior and Economics. A significant differ-
ence in favor of the control section of Air Science was also obtained on one of
the two parts of the final examination.

Heretofore, most research on this issue at Miami University and else-
where has indicated that the final examination scores of students in TV and

13
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control sections are comparable. The current data, however, indicate that
there is a degree of loss in subject-matter knowledge of students receiving TV
rather than conventional instruction. This loss does not occur in all courses
(see data for Physiology) but it is frequent enough to be noteworthy. Further-
more it appears to be cumulative, occurring at the end of the second semester
of the full year sequence. Interpretation of this finding awaits replication.

b. Lam Classes: A sizeable number of courses representing a variety
c content were offered both to large sections and conventional sections. In
general, LC and conventional instruction were about equally effective for acqui-
sition of subject-matter knowledge. The only exception to this generalization
occurred in Zoology second semester wherein the mean test score in the control
section was significantly higher than that in the LC section.

r dc. GS Courses: Only two courses (Introduction to Business and Intro-
uctory Geology) were offered under this phase O. the program. In the former

1 instance, five control sections were taught by two faculty members and twelve
1 experimental sections were each taught by five graduate student assistants.
) Performance of the students in the five control sections was compared with the

performance of students in five of the twelve experimental sections. The re sul-
tant data for Business are indicative of equivalent subject-matter achievement
in experimental and control sections.

t

In Geology, four GS sections (drawn from a pool of twelve such sections)
i each taught by a different graduate assistant, were compared against a single
Icontrol section. The data indicate somewhat inferior achievement of students
assigned to GS sections. This finding for Geology would not be especially note-
worthy in view of the small control group except for the fact that it replicates

Ldata obtained last year.

Problem 2: Comparative scores on tests of synthesis, problem-
solving and critical thinking of students in experimental and con-
trol sections.

The evaluative instruments employed for this phase of the Study were
somewhat different in nature from tho se measuring "subject-matter knowledge ".
All of the measures of "synthesis" and "problem solving" were designed to
evaluate the ability of students to use the basic facts and principles learned in
the course. The ability to simply recall these facts and principles did not con-
tribute substantially to the score on these tests. A brief description of each of
the measures is given below. The first three tests listed were products of the
Cooperative Study of Evaluation in General Education, conducted under the
auspices of the American Council on Education and directed by Dr. Paul L.
Dressel. The remaining tests were developed by instructors at Miami Univer-
sity.
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a. Test of Critical Thinking in Social Science: A multiple-choice test
. . designed to measure students' ability to demonstrate several skills in-

volved in critical thinking within the context of the social sciences." Adminis-
tered at the end of the year.

b. Test of Science Reasoning and Understanding - Natural Sciences -
Form C: A multiple-choice test ". . . designed to measure students' ability to
read and interpret scientific material written in popular style, and to apply
scientific information to new situations." Administered at the end of the year.

c. Test of Science Reasoning and Understanding - Biological Sciences -
Form A: Comparable in nature to Form C described above, except that the
content is restricted to the biological sciences. Administered at the end of the
year.

d. Case Study Examinations in Marketing: Three essay examinations
administered at approximately four week intervals starting at mid-semester.
Each examination consisted of a presentation of a 1 and 1/2 to 2 page mimeo-
graphed case or problem in marketing. Students were directed to solve the
problem inthe capacity of consultant. Theywere cautionednot to write a state-
ment of the case, pertinent facts, etc., as such. They were, rather, to discuss
only the arguments, reasoning and analysis necessary to support their recom-
meneations.

e. Case Study Examination in Business and Government: An essay
examination consisting of two legal cases involving an appeal to the Supreme
Court. Students were required to state the issue (or issues) and to decide the
case, citing the Constitution and rules of law from other cases to support their
decision. Administered near the end of the course and replicated in two sections.

f. Synthesis in Sociology: An essay examination consisting of three
selections. The directions to students read as follows: "In this examination
you will have an opportunity to apply the sociological approach and sociological
principles to three concrete situations . . . State applicable generalizations.
Suggest hypotheses whichare related to these generalizations. . . A 'common-
sense' analysis such as you would have been able to write prior to taking the
course will receive no credit. " Administered at the end of the year.

g. Synthesis in Economics: Three essay examinations consisting of
questions designed to measure the ability of students to integrate materials
learned in the course. These were administered in the middle of the fiy,:st
semester, at the end of the first semester andat the close of the second semes-
te r.

h. Themes for Composition and Literature: Students were required to
write four themes for experimental purposes: one at the beginning of each

17



semester (pretest) and one at the end of each semester (posttest). The pretest
and posttest themes each semester were written on identical topics. Papers
were coded so graders could not ascertain whether any given theme was written
as a pretest or as a posttest. Each theme was scored for mechanics, organiza-
tion, effectiveness of sentences and diction, and for content as well as for overall
quality.

i. Cooperative English Expression Tests: Effectiveness of Expression:
This portion of the well-known battery published by the Cooperative Test Division
of Educational Testing Service was administered to all students in Composition
and Literature both as a pretest (at the beginning of the year) and as a posttest
(at the end of the year).

The essay examinations were graded by multiple readers after appropri-
ate precautions were taken to guard against halo effects. It was impossible for
graders to determine whether individual essay papers were written by students
in an experimental or control section. (When essays were scored in terms of
letter grades, these grades were convertedto numerical equivalents in order to
facilitate statistical manipulations.)

Estimates of reliability for the se tests and correlations between the tests
and the final examination (measuring subject-matter knowledge) are cited in
Tables 2 and 3.

Although there is a degree of overlap between the functions measured by
the "critical thinking " tests andthe final examinations, it is apparent from Table
2 that the two kinds of tests are sufficiently independent to warrant a separate
analysis of each.

Comparative scores on tests of synthesis, problem solving and critical
thinking of students in experimental and control sections are summarized for
courses without pretest measures in Table 4 and for Composition and Litera-
ture in Table 5. Scores on essay examinations were computed by averaging the
scores assigned by the individual readers. Because of the relatively low inter-
grader correlations in Marketing, however, scores differing by more than one
letter grade were "arbitrated" rather than averaged.

Even though prete sts we re not administered in courses other than Compo-
sition and Literature, the experimental and control sections were equated on the
basis of academic ability (as measured by the ACE). This fact lends confidence
to the general conclusion that large group rather than conventional instruction
need not (and indeed, generally does not) lessen the ability of students to think
critically in the subject matter.

This issue is by no means closedat the present time. Additional efforts
will be directed toward evaluation of integrative abilities as a function of method
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TABLE 2

CHARACTERISTICS OF CRITICAL THINKING AND SYNTHESIS EXAMINATIONS

Test Scoring Average correla- Correlation Kuder-Richardson
tion with objective
Final Examination graders'

between Reliability2

Critical. Thinking in
Social Science

Objective .53

Reasoning and Understanding Objective .48
-Natural Sciences

Reasoning and Understanding Objective
-Biological Sciences

.72

.73

. 38 .68

Marketing Case Study
Test No. 1 Essay --- * . 63
Test No. 2 Essay --- * . 64
Test No. 3 Essay --- ** . 54

Business and Government
Case Study Essay .00 .94

Synthesis in Sociology Essay . 63 . 70

Synthesis in Economics
Test No. 1 Essay --- * . 92
Test No. 2 Essay . 60 .95
Test No. 3 Essay . 65 . 77

English Themes
First Semester Essay
Second Semester Essay

. 46

. 35
--- ***
--. ***

1. Inter-grader reliability for two readers is reported for all essay tests except
Sociology. The correlation in the Case of Sociology is an average of the inter-
correlation between three readers.

2. Kuder-Richardson reliabilities are reported for objective examinations.

* Administered prior to the end of the course.

** This teat was itself the final examination
*** Reported in Table 3.
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TABLE 3

AGREEMENT BETWEEN 2 READERS RESPONSIBLE FOR
GRADING THEMES IN COMPOSITION AND LITERATURE

Semester Subscore Disparity Between Grade Assignment"

1 Grade 1.1 to 1.5 1.6 to 2 2.1 Grades
or Less Grades Grades and More

First Mechanics *
Organization t 63% ** 15% 11% 11%

Sentences and
Diction 78 08

Content 57 15
Overall Grade 71 16

11
19
11

03
09
02

Second Mechanics *
Organization 82% 10% 08% 00%

Sentences and
Diction 92 04 04 00

Content 88 07 05 00
Overall Grade 90 08 02 00

1. Grades were assigned on the usual five-letter continuum.

* "Mechanics" was scored by simply counting grammatical errors. Con-
sequently, a double reading was unnecessary.

** This row is to be read: the readers assigned grades for "organization"
with a 1-letter-grade or less differential to 63% of the papers, etc.
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TABLE 4

COMPARATIVE SCORES ON TESTS OF PROBLEM SOLVING AND SYNTHESIS

Course Test

Foundations of
Human Behavior

Critical Thinking
in Social Science

Physiology Science Reasoning
-Bio. Science

Economics (TV/ LC)1" Essay No. 1 (middle
of first semester)

Essay No. 2 (end
of first semester)

Economics (LC /TV) 2* Essay No. 3 (end of
second semester)

Economics (TV/LC)1 Essay No. 3 (end of
second semester)

Economics (LC/ TV) 2. Essay No. 1 (middle
of first semester

Essay No. 2 (end of
first semester)

Physics Science Reasoning
-Nat. Science

Introductory
Psychology

Social Studies

Zoology

Sociology

Marketing

Business and
Government

Science Reasoning
-Nat. Science

Critical Thinking
in Social Science

Science Reasoning
-Bio. Science

Critical Thinking
in Social Science

Synthesis in
Sociology

Case Study No. 1

Case Study No. 2

Case Study No. 3

Case Study

Section N S.D. M tratio

TV
Control

TV
Control

TV
Control

TV
Control

TV
Control

138
25

134
22

139
47

141
48

112
41

7.45
7.01

5.30
6.93

15.45
12.08

11.11
9.79

9.27
8.48

29. 10
29.40

27.54
26.36

38.45
44.66

31.84
37.44

31.83
34.56

0. 19

0.75

2.49 **

3.09 ***

1.84

LC
Control

LC
Control

LC
Control

LC
Control

90
21

157
64

157
64

84
22

10. 92
6.72

11.96
11. 14

9.81
8.38

6.72
7.55

31. 12
30.38

42. 90
46. 86

34.37
33.47

33.87
33.77

0.29

2.12 *

0.64

0.06

LC
Control

LC
Control

LC
Control

LC
Control

LC
Control

LC
Control

LC
Control

LC
Control

LC
Control

54
30

31
30

51
42

58
30

58
29

36
25

35
24

36
26

148
54

6.08
6.60

4.91
6.64

6.46
5.91

6.67
7.47

9.96
9.53

6.46
7.68

7.49
8.27

6.99
6.08

49.32
55.77

32.65
31.93

33.55
34.97

29.24
29.83

31.81
32.40

66.31
67.83

74.69
75.72

75.57
74, 88

74.31
74.42

98.41
98.72

0.49

0.93

0.45

0.36

0.68

0.60

0.33

0.07

0.04

1. t TV section for the first semester and a large class for the second semester.

2. A large class section for the first semester and a TV section for the second semester.

* p 4 05 ** p (.02 *** p < .01
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TABLE 5
COMPARATIVE SCORES ON TESTS OF SYNTHESIS IN COMPOSITION AND LITERATURE

Teat Section N Pretest Posttest
S.D. M S.D.

t-ratiol* F-ratio2

Effectiveness of
Expression3.

LC
Control

89
48

59.35
59.27

62.39
62.50 0.08

Theme4* - First Semester
Mechanics LC

Control
Organization LC

Control

Content LC
Control

Effective Sentence LC
and Diction Control

Overall Grade LC
Control

80
43

80
43

80
43

80
43

80
43

13.02
12. 30

8.80
8. 88

7. 97
7.36

7.99
7.73

8.41
8.57

70.23
70.07
69.45
70. 72

70.44
70. 35

70.60
70.42

66.59
67.84

12.39
13.51
9.18
7.66

9.00
8.59

6.85
8.19

9.31
9.74

74.25
74.63
74.50
73.67
74.78
73.72
74.39
73.77

72.09
71.21

0, 20

0.63

O. 44

0. 65

1.06

Theme4 - Second Semester
Mechanics LC

Control

Organization LC
Control

Content LC
Control

Effective Sentence LC
and Diction Control

Overall Grade LC
Control

70
38

70
38

70
38

70
38

70
38

10.52
9.60

5, 46
5.89
7.60
6.16
6, 74
7.39

6.95
7.10

72.59
73.45

71.50
69.67
70.30
70.34
73.37
73.08

68.09
68.95

9.93
10.64

7.27
8.70
7.04
8.26
6.24
7.64

8.02
8.47

73.55
75.04

71.76
74.13
72.53
74.13
73.73
75.47

70.51
72.82

1.05

0.90

1. 02

2.63

1.54

1. T-ratio for posttest means computed when pretest means were comparable.
Z. Analyses of covariance controlling on pretest were computed when there was a

discrepancy in pretest means.
3. Scores reported are "scaled scores." A scaled score of 59.00 corresponds to

the 64th percentile; a scaled score of 62.00 corresponds to the 75th percentile.
4. Scores reported are numerical equivalents of letter grades. A score of 65.00

corresponds to a grade of D; a score of 75.00 corresponds to a grade of C, etc.

TABLE 6
COMPARATIVE SCORES ON STEREOTYPE AND MISCONCEPTION TESTS

Course Section N Pretestl*
S. D. 11.1

Posttestl Covariange
S. D. 14 F-ratio'

Social Studies

Business and
Government

Introductory
Psychology

LC
Control

LC
Control

LC
Control

33
29

114
51

55
28

0.48
0.41
7.90
7.65

2.70
2.77

3.58
3.46

83. 96
83. 24

24. 22
23. 57

0.50
0.50
7.58
7.60

2. 39
1.67

3.78
3. 57

86- 73
38.61

26- 16
26- 79

1.82

Z. 26

7.43 *

1. Pretest administered at the beginning of the course.
2. Posttest administered at the end of the course.
3. Analysis of covariance comparing posttest results controlling on pretest

results.

* p . 0 1.
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of instruction in subsequent years. Additional data are particularly needed for
a wider sampling of TV courses than are now available.

Problem 3: Comparative performance on measures of course-
related attitudes.

Changes in attitudes as a result of instruction were investigated in four
courses. A brief descriptionof the evaluative instruments and their statistical
characteristics is given below.

Stereotypes in Social Studies - Consists of 23 items, 13 of which are
critical (i. e. , scored) and 10 of which are distractors (not scored). Every item
is a statement like "Dictatorships inevitably go to war. " Students are required
to indicate the extent of their agreement or disagreement with each item on a
5-point continuum ranging from "1. Completely Agree" to "5. Completely Di s -

agree. " Scoring is accomplished by averaging the weights of their responses.
The split-half reliability of this measure is 0.48.

Stereotypes in Business and Government - Consists of 30 statements,
24 of which are scored and 6 of which are distractors. An example of state-
ments included in this test is: "The vast majority of business men oppose any
kind of government regulation of business. " Students are required to indicate
the extent of their agzeement or disagreement with each statement on a 5-point
continuum ranging from "1. Strongly Agree" to "5. Strongly Disagree. " A
student's score is the sum of the weights of his responses to the 24 critical
items. The split-half reliability of this measure is 0.68.

Misconceptions in Psychology - This test consists of 52 common mis-
conceptions similar to "The height of the brow is a good index of intelligence. "
Studentsare required to respond to each statement as a true-false item. Since
22 of the items are distractors, the best possible score on this test is 30. The
split-half reliability is 0.55.

The three instruments described above are somewhat weak from the
standpoint of homogeneity (split-half correlations). Nevertheless, they are of
considerable interest because they measure in an area quite apart: from that
usually included in course examinations. Pretest and posttest administrations
of these tests are summarized in Table 6.

The covariance analyses presented in Table 6 were necessitated by in-
equalities in pretest scores of students in the LC and Control grcups. These
inequalities occurred in spite of the fact that these groups were equated with
respect to academic aklity. A significant difference in stereotype score at the
end of the semester favoring the control section occurred in Psychology. End-
of-the-semester stereotype scores in the other two courses appear to be unaf-
fected by the section assignment of the students.
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Problem 4: Relationship between level of academic ability and
comparative achievement.

In a sense, the discussionthus far has over simplifiedthe data. We have
been concerned, up to this point, with a gross analysis of achievement (defined
in a variety of ways) as a function of method of instruction. All significant
differences uncovered have favored control rather than experimental forms
of instruction (with one exception in the spring of 1956). But in the majority of
instances achievement in experimental and control sections has been. demon-
strated to be comparable.

It is now appropriate to look further into the data by adding an additional
variable to the analysis--i. e. , academic ability. It would be quite possible to
find that a gross analysis of achievement yields no differences as a function of
method of instruction because of a cancellation effect produced by the factor of
ability. High ability students, for example, might acquire more in large sec-
tions or TV sections whereas low ability students mightacquire more in conven-
tional sections. The converse hypothesis might also be tenable. In either
case, the interaction between ability and section assignment as a joint determi-
nant of achievement would be obscured by the overall analyses thus far pre-
sented.

Basically, then, the inquiries we are making in this section are: Do the
high ability students achieve as well when assigned to an experimental section
as when assigned to a control section? Similarly, do the low ability students
achieve as well in experimental and control sections?

Ability as used here is defined by score on the ACE. Ideally, it would
be desirable to maximize the differences between the high and low ability sub-
groups by utilizing just the tails of the ACE distribution. This is infeasible,
however, because of the relatively small sizes of most control sections. Con-
sequently "high ability" was generally defined as an ACE score at or above the
fiftieth percentile; "low ability" is defined as an ACE score below the fiftieth
percentile. Even this dichotomization at the median necessitated the elimina-
tion of several courses from this analysis because the subgroups were too small.

Data are summarized separately for achievement defined as subject-
matter knowledge (Table 7), critical thinking and synthesis (Table 8) and ac-
quisition of course-related attitudes (Table 9).

Examination of Table 7 indicates that for courses wherein data were
amenable to analysis, level of ability does not interact with section assignment
as a joint determinant of acquisition of subject-matter knowledge. In other
words, neither high ability students nor low ability students treated as separate
subgroups are particularly penalizedby assignment to a TV or LC section. The
only possible exception to this general conclusion occurred in Composition and
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TABLE 7

ACQUISITION OF SUBJECT-MATTER KNOWLEDGE AS A DUAL FUNCTION OF
SECTION ASSIGNMENT AND LEVEL OF ABILITYL

Course Sem.2. Section
N

High Ability Subgroup
S. D. M t-ratio N

Low Ability Subgroup
S. D. M t-ratio

Economics 1 TV 78 5.04 36.82 0.76 63 4.99 33.95 0.68
(TV/LC) Control 32 3. 94 37. 78 16 3. 76 34. 88

Economics 2 TV 85 4.62 36.31 1.11 72 3.40 35. 25 1. 07
(LC/TV) Control 33 3. 78 37.45 31 4. 85 34. 13

Composition & 1 LC 95 3.99 36.64 1.48 43 4. 82 30. 28 0.87
Literature Control 60 4.45 35.62 24 5.02 30.17

2 LC 76 8. 96 39.55 2. 22*
Control 44 5. 24 42.43 -- -- - --

Geography 1 LC 151 9.24 75. 14 0.41 145 9.62 68. 83 0.4.4
Control 42 10.45 75.74 32 11.34 69.81

2 LC 115 8.86 71.49 0.04 92 9.60 68.17 0.06
Control 23 9.90 71.78 19 9.92 67.68

Zoology 1 LC 75 11.89 68.35 0.43 60 11.98 55.80 0.19
Control 36 10.53 69.31 28 12.69 55. 25

2 LC 62 14.06 72.84 0.02 -- --- ---3.

Control 30 8.00 72.80 -- --- - --

Introductory 1 LC 54 17.27 103. 11 0.14 34 29.39 89. 21 0.57
Psychology Control 34 12.48 10 Z. 62 19 17.08 92.42

Mathematics 1 LC 39 12.14 68.33 1.45 38 1 2. 95 50.37 1.05
Control 35 16.00 63.49 30 11.97 53.63

Introduction 1 GS 67 12.69 10 9. 96 0.18 84 16.10 97.17 0.41
to Business Control 70 9.07 109. 50 68 13.72 96.68

2 GS 44 13.44 115.43 0.24 52 13.29 106.56 0 09
Control 58 15.63 115.66 46 13.65 106. 87

1. Defined by total score on the ACE. "High Ability" defined as scores at or above the 50th percentile;
"Low Ability" defined as scores below the 50th percentile.

2. 1 - First Semester, 1956 -1957; 2 - Second Semester, 1956-1957.

3. Groups too small for analysis.
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TABLE 8

PERFORMANCE ON TESTS OF CRITICAL THINKING ANDSYNTHESIS AS A DUAL FUNCTION
OF SECTION ASSIGNMENT AND LEVEL OF ABILITY

Course Test Section High Ability Subgroup
S. D. M t-ratio N

Low Ability Subgroup
S. D. M t-ratio

Economics (TV/LC)

Economics (LC/TV)

Essay - First TV
Semester Control

Essay - Second TV
Semester Control

78
32

58
21

10.63
8.02

9. 18
6.48

34.67
39. 31

33.62
37.81

2.47*

2. 22*

63
16

54
20

10. 65
11.77

8.97
8. 97

28. 33
33.69

29.91
31.15

1, 61

0.52

Economics (TV/LC)

Economics (LC/TV)

Zoology

Business and
Government

Marketing

Sociology

Psychology

Essay - Secnd LC
Semester Control

Essay First LC
Semester Control

Reasoning - LC
Bic,. Sciences Control

Cases for LC
Solution Control

Cases for LC
Solution Control

Grit. Tbkg. LC
Soc. Sciences Control

Reasoning - LC
Nat. Sciences Control

53
15

85
33

33
28

76
27

68
53

40
21

40
24

9. 99
7. 14

10.81
6.61

4. 63
5.66

50.94
52.01

7. 34
6.79

5, 80
5. 81

6.05
4.53

34. 30
30.67

34.65
35.19

32. 15
31.68

102.33
113.48

75, 24
74.57

33.25
35,10

33.38
33.79

1.54

0.71

0. 35

0.95

0.52

1.16

0.30

72
31

18
14

72
27

36
22

9.33
9.31

5.25
4.37

47.52
54.36

7.01
7.20

34.04
31.00

23.89
26. 14

94.28
83.96

73.61
76,05

-^-2*

1.50

1. 28

0.94

1. 24

Composition and
Literature

Effectiveness LC
of Expression Control

Theme - First LC
Semester Control

Theme - Second LC
Semester Control

66
42

52
29

51
30

6.80
6.91

8.96
9.94

8.46
8.42

64.68
63.43

74.58
73.69

71.25
73, 70

0.93

0, 39

1.24

11D

28
14

NO= 00

8. 13
6.89

AO PP 114

67.46
66.07

2.

0.62

1. Level of Ability defined by total score on ACE. Dichotomization occurred at the 50th percentile.

2. Groups were too small to permit comparisons.

* pc 05
TABLE 9

CHANGE IN STEREOTYPES IN BUSINESS AND GOVERNMENT AS A
DUAL FUNCTION OF SECTION ASSIGNMENT AND LEVEL OF ABILITY'

1-

t
,,
s
e
t

,..

K

Level
of

Ability
Section

Pretest Posttest
Administration Administration Covariance

N S. D. M S. D. M F-ratio2-

High

Low

LC
Control

LC
Control

56
21

31
18

6. 75
8. 35

6.50
6.83

81.77
84.43

84.52
81.61

6.20
8.03

8.11
6.62

86.48
92. 14

84.87
84.89

10. 29 *

0.06

1. Level of ability defined by total score on the ACE. "High Ability" students
earned scores at the 60th percentile or higher; "LowAbility" students earn-
ed scores at the 40th percentile or lower.

2. Analysis of covariance controlling on pretest score.
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Literature wherein high ability students in control sections earned a significantly
better mean score than students of similar ability in the LC section at the close
of the second semester, 1957. In 1956, however, it was the low ability students
in the course who seemed adversely affected by assignment to the LC section.

The general finding that ability and section assignment do not interact
to affect subject-matter acquisition iscompatible with results cited in the earlier
Progress Report.

When the criterion focus changes from subject-matter knowledge to the
tests of critical thinking and synthesis (Table 8) the results again indicate the
absence of differential effectiveness of TV and LC instruction for high and low

ability subgroups except in Economics. In this instance, high ability students
profited considerably more from assignment to the control than to the TV section
whereas the achievement of low ability students was comparable regardless of
section assignment.

Changes in course-relatedattitudes as a dual function of section assign-
ment and level of ability are reported for Business and Governmentin Table 9.
(The two other courses wherein such attitudes were measured were not of suf-
ficient size to permit dichotomization on the basis of ability. )

The data presented in Table 9 are reported as covariance F-ratios con-
trolling for inequalities in scores on the administration of the criterion as a
pretest. It is apparent that the high ability students in the control section pro-
fited from the course to a considerably greater extent than the high ability stu-
dents in the LC section from the standpoint of developing course-related attitudes.
The development of these attitudes by low ability students, on the other hand,
was relatively unaffectedby assignment to the experimental or control sections.
It would be unwise to generalize about the development of course relatedattitude s

as an interactive function of ability and section assignment at this time because
of the paucity of data. Additional information regarding this problem will be
available next year.

In summary, with respect to Problem 4, it is quite apparent that there
is as yet no evidence for specific selection of students on the basis of academic
ability for assignment to experimental or control sections of most courses when
the objectives of the course include acquisition of subject-matter knowledge and/
or critical thinking, synthesis and development of attitudes.

Problem 5: Achievement in experimental sections as a function
of student attitudes about the medium of instruction.

In order to contribute to an understanding of the factors responsible for
achievement in TV and LC sections, it is appropriate to inquire whetheFetudents
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TABLE 10

SUBJECT-MATTER ACHIEVEMENT AS A FUNCTION OF STUDENTS' ATTITUDES
ABOUT RECEIVING INSTRUCTION IN AN EXPERIMENTAL SECTION

Course Attitudinal Subgroup'. Exam. Scores
N S. D. M

Covarianc2
t-ratio F -ratio

Foundations of Human
Behavior - 1st Sem.

Foundations of Human
Behavior - 2nd Sem.

Air Science - 1st Sem.

Air Science - 2nd Sem.

Physiology - 1st Sem.

Physiology - 2nd Sem.

Economics (TV/LC)

Economics (LC/ TV)

Fay. to TV (3.5)
Unfay. to TV (5.4)

Fay. to TV (3. 9)
Unfay. to TV (5. 7)

Fay. to TV (4. 9)
Unfay. to TV (6.0)

Slightly Unfay. to TV (5. 9)
Very Unfay. to TV (6. 5)

Fay. to TV (4. 9)
Unfay. to TV (6.8)

Neutral (5.0)
Unfay. to TV (6.8)

Fay. to TV (4. 8)
Unfay. to TV (6. 7)

Unfay. to TV (6.0)
Very Unfay. to TV (7.0)

33
22

26
28

26
41

30
23

21
31

19
26

23
27

20
22

16.88
13.38

14.60
20. 19

11. 12
21.44

10. 72
13.45

8. 95
7.06

7.07
8.54

3. 80
4.58

3. 87
5.27

113.48
104.73

150.65
130. 14

91. 73
92.04

67. 67
68. 61

63.00
61. 26

76. 79
75.00

36.83
33. 85

37.00
34.09

2. 21*

0.08

0.17

0.75

0.75

0. 22

0.09

0.42

Economics (TV/LC)

Economics (LC/TV)

Business and
Government

Chemistry - 1st Sem.

Composition and
Literature - lst Sem.

Unfay. to LC (5.5)
Very Unfay. to LC (6.4)

Fay. to LC (4.9)
Unfay. to LC (6. 5)

Unfay. to LC (5.5)
Very Unfay. to LC (6.3)

Unfay. to LC (5.8)
Very Unfay. to LC (6.7)

Neutral (5.0)
Unfay. to LC (6. 3)

25
26

24
20

24
31

23
29

25
32

5.37
6.09

4.82
4. 83

11. 14
26.26

31.72
30.26

19.60
22.80

38. 72
34. 19

34.46
35. 25

64.54
51.94

119.56
111.41

33.00
35.72

2. 16*

0.02

0.21

0.27

1.64

Composition and
Literature - 2nd Sem.

Psychology - 1st Sam.

Psychology - 2nd Sem.

Zoology - 1st Sem.

Zoology - 2nd Sem.

Neutral (5.0)
Unfay. to LC (6. 1)

Fay. to LC (4.8)
Unfay. to LC (6.0)

Fay. to LC (4.8)
Unfay. to LC (6.0)

Fay. to LC (4.8)
Unfay. to LC (6. 1)

Fay. to LC (4.8)
Unfay. to LC (6. 1)

21
26

20
32

18
23

26
25

22
21

6. 62
5.72

15. 65
20. 19

11. 84
15. 12

10.15
13.94

10.97
14. 53

38. 14
42.69

103. 98
98. 44

110.67
105.44

66. 96
61.44

64.95
62.52

1.02

0.61

0.01

1.06

4.17*

1. Criterion of attitude was a Thurstone-type scale requiring students to evaluate TV (or LC) instruction as
compared to conventional instruction. 5.0 is the neutral point on this scale; "scores" below 5.0 favor TV
over conventional instruction. Cutting "scores" for each subgroup are indicated in parentheses.

Z. Analysis of covariance controlling on ACE score used insi....td of t-ratio whenever there was a sizeable
discrepancy in mean ACE score of the attittrilnal subgroups being compared.

* p <.05. 28



who liked TV or LC instruction profited more from the course than students
who disliked the experimental modes of instruction. The criteria of "liking"
or "disliking" instruction in TV or LC sections were two Thurstone-type atti-
tude scales requiring the students to evaluate the experimental modes of instruc-
tion against the stands rd of conventional instruction. These scales are described
subsequently in greater detail. It is sufficient to indicate at this point that a
"score" of 5.0 on these scales represents a neutral position: favoring neither
TV (LC) or conventional instruction. Scores below 5.0 favor experimental over
conventional instruction whereas scores above 5.0 favor conventional instruction
over TV (LC) instruction.

Students within experimental sections were categorized on the basis of
scores on these attitude scales. Mean scores on the criterion of subject-matter
achievement (the final examination) were compared for these subgroups. The
resultant data are summarized in Table 10.

It is important to note that direct comparisons between average achieve-
ment scores of the attitudinal subgroups by means of t-ratios were obviated in
a number of courses because of an ability differential between the subgroups.
Whenever this occurred, the achievement data were analyzed by covariances
(rather than t-ratios) controlling on ACE scores.

The prevailing tendency in Table 10 is for students who favor TV or
LC instruction over conventional instruction to earn slightly higher examina-
tion scores than students who favor conventional classes (even when ability
differentials are controlled). This tendency does not, however, constitute a
strong contraindication for TV and LC instruction because mean differences
in achievement were statistically significant in only three of the courses wherein
comparisons were made. Concern with student attitudes about being as signed to
an experimental section is therefore more vital as a matter of public relations
than of academic achievement.

SUMMARY OF FINDINGS: ACHIEVEMENT

1. Achievement defined as acquisition of subject-matter knowledge:

a. In general, students in TV sections perform about as well as students
in control sections. Exceptions to this generalization are apparent during the
second semester of full year courses, suggesting the possibility of motivational
decline as the novelty of TV instruction is dissipated. This possibility will be
explored further during the forthcoming year.

b. Achievement in LC and control sections is comparable.

c. There is a tentative indication that for at least one course (Economics)
achievement in the LC section may be superior to achievement in the TV section
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This is an inference rather than an experimental finding and should be taken as
suggestive for further research rather than as an empirical conclusion.

(- d. Students in sections of Introduction to Business taught by graduate
1 assistants achieve to the same extent as students in control sections taught by

regular faculty members. In another course (Geology) however, achievement
in GS sections was inferior to achievement in the control section.

L-...

Data appropriate to the reconciliation of the above noted differences be-
tween these two courses are not yet available.

2. Achievement defined as critical thinking, problem-solving and synthesis:

a. Measures of these abilities were adversely affected by assignment
to the LC section in only one course (Economics) of the eight wherein this prob-
lem was investigated. In general, LC instruction compares favorably with con-
ventional instruction in this regard.

b. This problem was investigated in three TV courses. Here again,
the experimental mode of instruction was inferior to conventional instruction in
Economics, but not in either of the other courses.

3. Achievement defined as development of course-related attitudes:

a. Course-relatedattitudes are not as well developed in the large sec-
tions as in the control sections of certain courses. The lessened effectiveness
of LC instruction is clearly apparent in Introductory Psychology. It is apparent
also for high abilit students (but not for low ability students) in Business and
Government. The only course of the three investigatedwherein course-related
attitudes were developed equally in the LC and C section was Social Studies.
(This problem was not investigated in TV courses.)

4. Factors influencing achievement:

r
..---7 a. Level of ability generally does not interact with section assignment

I as a dual determinant of achievement. There seems to be no justification for
selecting students for assignment to TV, LC or GS sections (rather than to con-

t.-- ventional sections) on the basis of academic ability.

b. Student attitudes about TV or LC instruction are relatively minor
determinants of their achievement in most courses. Apparently motivation from
a variety of sources (e. g. , desire to earn a good grade, please the instructor,
etc.). is generally sufficient to overcome any negative reactions students may
have to large-group instruction.
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Section IV. Student Attitude About Course and Instructor

The focus in this chapter is changed from concern with comparative
achievement in experimental and control sections to concern with certain student
attitudes as a function of instructional procedure.

Two evaluative criteria were employed for this sequence of studies:
students' ratings of the course (the C-Scale) and students' ratings of the instruc-
tor (the I-Scale). The C-Scale is a Thurstone-type attitude scale based upon a
nine-point continuum with 5.0 as the neutral point. "Scores" below 5.0 are
favorable (i. e., the course is rated as better than average) whereas scores
above 5. 0 are unfavorable. The corrected split-half reliability of this scale is
0.92.

The I-Scale requires students to rate their instructor on each of twenty-
four items of teaching effectiveness. "Scores" below 5.0 are favorable (i. e.,
the instructor is better than average), whereas scores above 5. 0 are unfavorable.
The corrected split-half reliability of this scale is 0. 91.

It is desirable to camouflage the identity of specific courses and instruc-
tors when discussing attitudinal data of this type for rather obvious reasons.
Consequently, the ensuing data are presented for courses designated by code
letters rather than by titles. The order in which courses are hereafter listed
differs from the sequence of listing in previous sections.

Problem 6: Student attitudes toward the course as a function of
section assignment.

A summary of results obtained from administration of the C-Scale is
presented in Table 11. This table indicates whether the experimental section
of each course was a TV, LC or GS section and lists the standard deviations
and means of C-Sc- le scores in the experimental and control sections of each
course. The differences between mean scores in the experimental and control
sections of each course are evaluated for significance by t-ratios.

The data in Table 11 exhibit a trend toward slightly more favorable
course ratings in control sections than in experimental sections of most courses.
This trend is statistically significant, however, only in courses C, I, and S
included in the TV and LC phases of the Study and course X from the GS phase.
It is interesting to note that courses C, I, and S were all science courses where-
in the experimental section was quite sizable (between 150 and 200 students).
This suggests that students in the control sections of science courses rate the
course more favorably than students in extremely large sections of these courses.
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TABLE 11

SUMMARY OF C-SCALE'' RATINGS IN
EXPERIMENTAL AND CONTROL SECTIONS

Course Type z. Experimental Section
S. D. Mean3

Control Section
S. D. Mean3

t-ratio

A TV 1.12 3. 74 1.00 3.52 0.92
B TV 0.60 2.87 1.00 3. 20 2.36*
C TV 1. 03 4. 18 0.93 3.37 4. 05***

TV 1. 20 4.05 1.18 3.91 0.47

G LC 0.82 3.43 0.96 3.40 0.01
H LC 1.17 4.40 0.95 3.88 1.73
I LC 1.17 4.98 1.41 4.37 2.10*
J LC 0.95 3.41 0.91 3.17 1.50
K LC 1. 16 4.62 1.32 4.54 0. 27
L LC 0.85 3.61 0.69 3.43 0.64
M LC 0.67 2.88 0.48 3.03 0.79
N LC 0.96 3.59 0.85 3.45 1.07
0 LC 0.85 3.92 0.97 3.79 0.76
P LC 1. 03 4. 19 0.99 4. 10 0.42
Q LC 0.96 3.58 0.78 3.32 1.53
R LC 1.08 3.87 1.05 4. 11 0.96
S LC 1.12 4.15 0.99 3.68 2.77 **
T LC 1.00 3.74 1.34 4.36 2.21*
U LC 1. 23 4. 39 1. 18 5. 67 3, 93***
V LC 1.33 4.75 1.28 4.48 0.71
W LC 1.17 4.18 1.01 4.02 0.61

X GS 0. 96 3. 70 0. 72 3. 18 5. 20***
Y GS 0. 90 3. 58 0. 88 3. 38 1.05

1. Ratings of the course. Administered at the end of the second semester,
1956-1957 in courses U, V and W. Administered at the end of the first
semester, 1956-1957 in all other courses.

2. Type of experimental section: i. e. , whether TV, LC or GS.

3. Scores below 5.00 are favorable (i. e. , the course is better than average);
scores above 5.00 are unfavorable.

* p <.05 ** p < . 01 *** p . 001
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Furthermore, students appearto react more favorably to a course when
it is taught by a regular faculty member than when it is taught by a graduate
assistant (particularly in course X).

It is important to note that students' reactions to a number of courses
were significantly more favorable in the experimental section than in the control
section. Course B, for example, was given significantly better ratings by stu-
dents in the TV section than in the control section. It is likely that this finding
resulted from the fact that the instructor capitalized uponthe dramatic potential
of television for demonstrations to a maximum degree. Courses T and U were
similar in content and organization and in both instances the students in the
large section reactedmore favorably to the courses than students in the control
section.

It is apparent, then, that blanket generalizations about student attitudes
toward the course as a function of method of instruction are not justified. Stu-
dent attitudes are undoubtedly a function not only of class size but also of the
specific course content and the ability of the instructor to teach to classes of
various sizes. Although the presumed advantage of small sections is that they
permit a greater degree of student participation and discussion, this need not
always be a real advantage from the student point of view (e. g. , courses T
and U). Similarly, although a presumed disadvantage of TV instruction is the
lack of discussion and interchange between student and instructor, it was possi-
ble to compensate for this in Course Bto such an extent that students preferred
the course as given on television to the course as given conventionally.

Problem 7: Student motivation and interest as a function of sec-
tion assignment.

One frequently encounters objections to large class teaching procedures
based upon the belief that students in large sections cannot be as well motivated
as students in smaller classes. Large classes are oftenaccused of diminishing
student interest and of inhibiting the ability of instructors to whet students appe-
tites for further contacts with the subject-matter area.

The C -Scale contains several items which specifically concern the matter
of student motivation and interest. Five of these items (with which students
were asked either to "agree" or "disagree") are:

I. As a result of this course, I have been stimulated to do a good
deal of additional reading in the subject matter (aside from class
assignments).

2. I frequently looked for an excuse to miss one of these classes.
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3. Even if I have the chance in the future, I will avoid having
anything further to do with this subject.

4. This course did not whet my interest in the subject matter.

5. This class is responsible for making me consider a vocation
in this subject-area.

The percentage of students within the experimental and control sections
of TV and LC courses agreeing with each of these statements is reported in
Table 12. T-ratios are reported for significantly different percentages.

The results cited in Table 12 were typically obtained at the end of the
first semester of full year courses. Whether or not motivation is diminished
as a result of assignment to an experimental section for a full year remains
an unanswered issue. For the first semester, however, it is apparent that
student motivation and interest is very little diminished by attendance in a TV
or LC section. In course U student interest as measured by all five items was
greater in the experimental section than in the control sections

Problem 8: Student ratings of the instructor as a function of
section assignment.

Group data summarizing mean I-Scale "scores" in experimental and
control sections along with appropriate t-ratios are presented in Table 13.

There is a pronounced tendency for TV and LC instructors in general to
be rated more favorably by students in their control section than by students in
their experimental section. This generalization is, however, subject to excep-
tion. The most outstanding exception occurredin course T wherein the students
in the LC section judged the instructor to be more effective than students in the
control section. In a number of other courses, ratings of instructor effective-
ness given by students in the experimental and control sections were comparable.

Problem 9: Effect of instructional procedure upon specific cri-
teria of teaching effectiveness.

Attention is here directed to another of the so-called "intangible" benefit s
presumed to be inherent in small-class instruction. Many teachers express the
feeling that they are better able to pace presentations, to maintain student inter-
est, to encourage initiative, etc. , in small classes than in large classes. Con-
sequently, the following critical items were extracted from the I-Scale for
detailed study:

Item 6: Instructor gives well organized lectures.
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TABLE 13

SUMMARY OF I-SCALE'' RATINGS IN EXPERIMENTAL
AND CONTROL SECTIONS

Course Type Experimental Secti?
S. D. Mean

Control Section
S. D. Meant'

t-ratio

A TV 1. 23 3. 90 0. 97 3.48 1.62
B TV 0.94 2.28 0.99 2.28 0.00
C TV 1.17 4.56 1.19 3.44 4.67 * **
D TV 1. 25 3. 84 1.03 3. 10 3. 52***

G LC 0.74 1.90 0.71 1.94 0.06
H LC 1.26 3.97 1.16 3.44 1.77
I LC 1.57 4.03 1.25 3.11 2.49*
J LC 1.09 2.46 0.73 2.30 0.36
K LC 1.58 4.22 1.65 4.30 0.19
L LC 1. 33 3. 20 0. 79 2. 72 1. 30
M LC 1.10 2.65 1.05 2.66 0.00
N LC 1. 02 2. 82 1. 14 2.71 0.79
0 LC 1. 30 3. 28 1. 09 3.43 0.81
P LC 0.94 4.50 1.18 4.46 0.17
Q LC 1. 13 4. 27 1. 10 3. 66 2. 90**
R LC 1. 16 3.74 0.95 3. 20 1. 96 *
S LC 1. 19 3. 73 1. 21 3.50 1. 15
T LC 1.03 3. 41 1. 29 4. 29 3. 09***
U LC 1.17 4.53 1.22 4.96 1.31
V LC 0.86 4.30 1.36 3.98 1.08
W LC 1.21 4.34 1.22 4.29 0.14

X GS 0.95 3.64 1.11 3.03 4.69 * **
Y GS 1.01 3. 30 0.92 2.84 2. 00*

1. Ratings of the instructor. Generally administered at the end of the first
semester.

2. The lower the score, the more favorable is the rating given the instructor.

* p < . 05 ** p < . 0 1

37

*** p . 001



-

TABLE 14

RESPONSES TO SOME SPECIFIC ITEMS IN THE I-SCALE

Course
%E

Item #6
2.

%c t3' %E

ITEM RESPONSES

Item #72. Item #82. Item #92.
%C t3* %E %C t3'

TeE %C t3'

A 74 66 79 84 65 74 61 69
B 94 86 89 87 95 100 2.94 ** 91 92
C 27 31 52 77 3, 29** 94 98 31 50 Z. 22
D 74 91 3.18 ** 77 88 1.96* 61 88 4.50** 66 74

G 99 97 99 97 100 96 96 97
H 73 72 61 72 84 96 2.16* 47 65
I 68 83 63 86 3.00 ** 73 79 68 79
L 71 68 76 86 85 87 60 77
M 81 71 84 71 88 88 78 76
N 99 100 96 95 98 95 93 91
0 86 65 2.55* 92 74 2.51* 86 74 79 61 2.02
Q 25 40 34 49 58 51 26 38
R 52 51 63 56 85 100 3.44** 46 52
S 92 95 70 78 57 58 75 82
T 45 21 2. 34* 60 42 64 52 55 45
U 11 08 24 13 56 47 23 13
W 51 56 61 82 2.34* 53 71 52 60

X 35 57 3. 66** 58 79 3.74 ** 68 82 2.64 ** 47 65 2. 98
Y 84 87 83 78 63 87 3.42 ** 77 83

1. The experimental sections of course A-D were TV sections; G-W were LC sections; X-Y were

2. Percentages of favorable ratings on each characteristic are summarized separately for the

3. T -ratios between percentages are reported only when statistically significant.

* p<.05 ** p < 0 1

Item 7: Instructor makes major points clear.
Item 8: Instructor is enthusiastic in his teaching.

Item 9: Instructor unifies the subject in his lectures.

Item 14: Instructor makes sure students understand difficult points.

Item 15: Instructor paces lecture properly in speed and content to
student's comprehension.

Item 16: Instructor holds the inte re st of more than just the bright
e st students.

Item 19: Instructor teaches so that student's out-of-class interest
is aroused.

Item 24: Instructor encourages initiative on the part of the students.
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TABLE 14 - (CONTINUED)

Item #142,

%E t3
Item #152.

%E %C t3

ITEM RESPONSES

Item #162.

%E TOC t3.

Item #192

%E %C t3
Item #242

%E %C t3

A 45 72 2.88** 57 66 52 66 51 62 37 52

B 75 87 75 92 3.04** 92 95 77 71 69 79

C 44 74 3.83** 35 65 3.62** 38 86 7.30** 27 55 3.30** 34 72 4.81**

D 50 97 9.63** 46 83 5.67** 39 72 4.55** 26 45 2.52* 22 50 3.74**

G 96 97 97 97 97 98 74 72 75 81

H 28 38 28 38 35 51 25 28 24 27

1 32 73 4.47** 35 55 1.98* 34 48 17 34 21 52 3.13**

I.. 63 72 34 54 63 91 2.82** 32 50 63 64

M 75 58 75 58 66 76 75 76 75 71

N 52 51 74 91 86 95 55 76 1.99* 61 76

o 74 61- 66 58 81 63 2.07* 46 26 2.13* 72 63

Q 22 30 35 54 1.97* 46 52 34 24 31 35

R. 62 56 51 63 63 48 40 48 63 70

S 41 57 2.04* 45 58 55 71 2.15* 27 38 32 35

T 47 21 2.52* 55 39 55 17 3.85** 41 28 66 52

U 42 18 2.18* SI 43 23 13 32 04 3.41** 40 31

W 42 57 38 36 29 28 11 24 21 21

X 71 31 54 75 3.62** 63 76 2.30* 36 48 1.98* 42 69 4.56 **

y 71 81 71 76 74 84 48 62 54 64

GS sections.

experimental group (%E) and the control group (%C).

The students were required to rate their teacher with respect to every
item from A ("outstanding with reference to the item") to E ("among the very
worst teachers with respect to the item"). The percentages of A and B ratings
given each instructor on the critical items by students in his experimental and
control sections are summarized in Table 14.

Some instructors participating in the Study suspected that large-group
instruction (including TV and LC) compelled them to adhere to a better organ-
ization of material in their presentations. This suspicion is somewhat substan-
tiated by students' responses to Item 6. In only one course (D) did the control
section students feel that their instructor did a better job of organization than
did the students in the experimental section. In all other TV and LC courses
the percentages of favorable responses to this item were either significantly
higher in the experimental section than in the control section or about the same
in the two sections. In a number of courses the data indicated superior organi-
zation in the experimental section, even though the difference between percent-
ages were not statistically significant. In summary then, there is no evidence
that organization of presentations suffers as a function of increased class size
(with the exception of course D). Rather, available evidence supports the con-
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elusion that organization is as good in large classes as in smaller ones and
even superior in some of the large sections.

There was some tendency on the remaining items for control group stu-
dents to rate their instructors higher than did experimental groups. This is
particularly true in the case of Items 14 ("makes sure students understand dif-
ficult points"), 15 ("paces lecture properly in speed and content"), 16 ("holds
interest of more than just the brightest students") and 19 ("teaches so that out-
of-class interest is aroused"). This tendency toward more favorable ratings
in the control section is, however, not overwhelming. The instructors in the
majority of courses received comparable ratings from their sections and a few
instructors were rated somewhat more favorably by students in experimental
sections.

It is apparent then, that some of the specific "intangible" benefits often
associated with a low student-instructor ratio neednot be sacrificed as a result
of large group instruction. Organization, clarity and pacing of presentations as
well as stimulation of student interest are all important aspects of effective
teaching. These criteria of effectiveness were as often as not met as satisfac-
torily in the experimental section as in the control section.

The data in Table 14 do, however, indicate that on the factors under
consideration regular faculty members are rated higher than are graduate stu-
dent assistants (courses X and Y).

SUMMARY: STUDENT ATTITUDES ABOUT THE COURSE
AND THE INSTRUCTOR

1. Blanket generalizations about student attitudes regarding the worth
of a course as afunction of class size are not justified. Other factors, including
course content and the ability of the instructor to handle larger groups of stu-
dents interact with class size to affect these attitudes.

2. Student motivation and interest in the subject-matter is not signifi-
cantly diminished whenthe course is presented on television or in large classes.

3. There is a pronounced tendency for instructors to be rated as more
effective when they teach conventional or small sections than when they teach
TV or large classes. Again, however, this generalization does not hold for all
instructors. Some teachers are able to teach large groups as effectively as
smaller ones.

4. Some of the specific "intangible" benefits often associated with a low
student-instructor ratio neednot be sacrificed as a result of large group
ticn. These intangibles are, however, achieved somewhat more satisfactorily
by faculty members than by graduate student assistants.
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Section V. Student Attitudes About Televised
and Large Class Instruction Per Se

The effect of student attitudes upon achievement was discussed in an
earlier section of this report. This effect was demonstrated to be minimal. The
matter of attitudes remains, however, as a highly important morale problem.

Three attitude scales served as evaluative criteria for the ensuing atti-
tudinal studies. All scales were of the Thurstone variety and were based upon
a nine-point continuum with 5.0 as the neutral point.

1. TV-Scale - Requires students to evaluate the effectiveness of
televised instruction in comparison to conventional (small class
instruction). Scores above 5.0 favor conventional instruction
over TV instruction. The corrected split-half reliability of the
scale is 0. 89.

2. LC-Scale - Requires students to evaluate the effectiveness of
large class instruction in comparison to conventional instruction.
Scores above 5. 0 favor conventional instruction over LC instruc-
tion. The corrected split-half reliability of the scale is 0. 92.

3. TV-LC Scale - Requires students to compare the effective-
ness of TV and large class instruction. Scores above 5.0 favor
large class instruction over TV instruction. The corrected split-
half reliability of the scale is 0.90.

Additional information about student attitudes was extracted from their
written comments solicited at the time they completed the attitude scales and
from tape-recorded interviews of groups of students enrolled in each of the TV
courses.

Problem 10: Student evaluations of TV and LC instruction per se.

The TV and LC scales were administered in all courses at the end of the
first semester and readministered in certain courses at the end of the second
semester. Both scales required comparisons against the standard of conven-
tional instruction. Group data summarizing the findings are cited in Table 15.
The fiducial limits cited in this table permit extension of the mean and interpre-
tation in terms of the "neutral" position of 5.0.

The data exhibited in Table 15 lead to the generalization that as a group
students presently assigned to TV and LC sections would prefer assignment to
a conventional section. The only exception to this generalization occurred in
the case of Course B This exception indicates that it is possible to teach a TV
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course in such a way that students actually prefer televised instructs on to con-
ventional instruction. As more is learned about teaching large clas se s effective-
ly this possibility may become a more frequent reality.

Student attitudes about TV and LC instruction in contrast to conventional

irstruction are reflected in another way by their replies to one of the items in-
cluded in the attitude battery:

"You may have the option next semester of enrolling in either a TV (LC)

section or a conventional section of a particular course. If both sections are
taught by the same instructor (whom you like) and are given at desirable hours,
which fit in with your schedule, which section will you choose?"

The responses to this item are summarized by course in Table 16.

The data exhibited in Table 16 again indicate that students in general

prefer conventional small-class instruction to either of the experimental pro-
cedures (when other factors are assumed to be equal). The exception previously
noted in the case of Course B is also noted in Table 16 (wherein 79% of the stu-
dents are recorded as having indicated a preference for enrolling in the TV
section).

An additional finding of considerable interest may also be noted from
examination of both Tables 15 and 16. Attitudinal measures were obtained in

two of the TV courses at the end of each semester. In both instances the pre-
vailing attitude toward TV at the end of the second semester was less favorable
than it was at the end of the first semester. The matter of progressive disen-
chantment with television as a means of instruction is discussed in greater detail
in a later section of this report.

Although students generally indicated a preference for small class in-
struction over TV or large class instruction, the comparison may be a trifle
unrealistic in view of the expected increases in University enrollments. The

decision in certain courses very likely will involve a choice between TV and
large classes rather than between TV (or large classes) on the one hand and
small classes onthe other. There are a number of a priori arguments support-
ing the contention that student attitudes about TV instruction in contrast to
large class instruction should be more favorable than their attitudes about TV
instruction when compared to small-class instruction. One of the ct_Nurses in

the Study (Economics) was scheduled to permit the students to experience both
TV and LC instruction in the same subject matter and from the same instructor.
After having received a full ..emester of each kind of instruction, these students
completed the TV-LC Scale. The resultant data are reported in Table 17.

When the TV-LC Scale recponses are compared with the TV-Scale re-
sponses (Tables 15 and 16) it is obvious that students in Economics were equally
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TABLE 16

"VERBAL REGISTRATION" IN TV, LC AND CONVENTIONAL SECTIONS
WHEN INSTRUCTOR IS A CONSTANT

Course Type Percent r:hoosing TV (or LC) Section''
First Semester Second Seme ster

A TV 44 22
B TV 79 48
C TV 16
D TV 18
E TV 04

F LC 12
LC 18
LC 12 31

I LC 15 06
LC 10

K LC 29
L LC 21
M LC 09
N LC 44
0 LC 24
P LC 12

LC 31
LC 31

S LC 41
T LC 27

LC 12V2. LC 30
LC 18

1. The remainder of students chose the conventional section.

2. One-semester courses. Course H was offered both semesters.

TABLE 17

STUDENTS' ATTITUDES: TV INSTRUCTION COMPARED TO LARGE CLASS INSTRUCTION

Course

N

TV - LC Scale

S. D. M Fiducial
limits'.

"Verbal Registration"
in TV Section&

Economics (TVILC) 2*

Economics (LC/TV)3

86

100

1.33

0. 91

5.77

6.48

±0.29

+0. 13

22%

08%

1. Fiducial limits of the mean calculated for the . 05 level of confidence.

2. Offered as a TV course during the first semester and a LC course during the second semester.

3. Offered as a LC course during the first semester and a TV course during the second semester.

4. Percent indicating a preferenze for enrolling in a TV section rather than a LC section.
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unfavorable to instruction when it was compared to large class instruction

as they were when it was compared to small class instruction. Students in this

course favored small classes over large classes, and favored large classes over

TV classes. Whether or not this pattern of preferences: holds for students in

other courses is as yet undetermined.

Problem 11: Specific strengths and weaknesses of TV and LC

instruction.

The attitudinal data thus far presented have dealt with generalities. Even

though the prevailing attitude toward the experimental modes of instruction was

negative in all courses but one, there were some students in every co-irse who

liked TV (or LC) instruction. And many of the students who reacted unfavorably

to TV and LC instruction did perceive certain strengths in these procedures. A

diagnostic examinationof some of these strengths (andweaknesses) should facili-

tate improvement of large group teaching procedures.

One of the more interesting features of this aspect of the research is

that it clearly demonstrated that one man's meat is another's poison. The very

features of TV or LC instruction regarded as the most serious deficiencies by

some students were regarded by others as major virtues! The ensuing discus-

sion of relative strengths and weaknesses of Ty and LC iv strucidon is based

upon item analyses of student attitude scale responses, written comments and

several tape-recorded interviews.

Students tend to feel that TV and large class instructionrequires a higher

level of course organization and a more careful job of presentation by the instruc-

tor than is generally the case in small classes. Although the limitation put upon

classroom discussions by large group teaching procedures is generally regarded

as a serious loss, many students commented that they enjoyed the fact that

classes were not bogged down by uninteresting or tangential discussions. An

additional strength of TV (but not LC) classes was the rather obvious increase

in use of visual aids.

On the debit side of the ledger, students are mostvociferous about dimin-

ished contact with their instructor, particularly in TV courses. Many students

claim that the lack of personal recognition leads to diminished motivation for

study. Unfortunately, the proctors in the TV viewing rooms have been unsuc-

cessful in compensating for the instructor's absence.

Students in both TV and LC courses object to the inability to raise ques-

tions as they occur during the class hour. The untimeliness of questions post-

poned until special discussion periods is particularly distressing to students in

TV courses.
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A variety of comments by students in bothTV and LC courses concerned
ineffective teaching techniques of individual instructors. Poor use of the black-
board, incorrect pacing of presentations, over-use of straight lecture, and lack
of organization seem to be criticisms of the instructor which the students then
generalize to TV and LC classroom procedures.

St-.dents are somewhat more outspoken in criticism of TV courses than
of LC courses. This is probably due, in part, to the novelty of televised classes,
and in part to poor communication of the reasons for teaching TV courses. A
number of students perceive this as a plot whereby the university expects to cut
costs and increase profits at the expense of adequate instruction.

Problem 12: Change in student opinions about TV and LC in-
struction from beginning to end of the course (or semester).

A four-item multiple-choice opinionnaire was administered to students
in some of the experimental sections at the beginning of the year and again at
the end of a full semester. The same opinionnaire was readrninistered also at
the end of the second semester in two of the TV courses. The lead statements
for each of the items in the original administration are given below. (Verb
tense was changed for readministration at the end of the semester.)

1. "Do you think you will learn as much by means of TV (LC)
instruction as you would have learned in a conventional (small)
class?"

2. "How well do you think this class will hold your attention
compared to a conventional (small: class?"

3. "Aside from class meetings, how much personal-individual
contact do you feel you will have with this instructor compared
to the contact if he were teaching a conventional (small) class?"

4, "How well prepared (reading textbook assignments, studying
notec, etc.) do you feel you will be for each class meeting com-
pared to what your preparation would have been for a conven-
tional (small) class? "

The alternatives accompanying each of these four leads were scaled
Thur stone procedure) and demonstrated to be equidistantly spaced. This fact
permitted computation of a scale value for the median response to every item.
These values are summarized in Table 18.

Table 18 is to be read as follows: The median response to the "learning"
item administered at the begir4Ling of the semester indicated that students in
Course A believed their learning would be adversely affected by assignment to



TABLE 18

STUDENTS' RESPONSES TO OPINIONNAIRE AT BEGINNING AND END OF THE SEMESTER

Course Type

ITEM

1. "Learning" 2. "Attention" 3. "Instructor 4. "Preparation"
Contact"

A TV Mdn. -Preliminary 5. 56 4.48 6. 72 5.02

Mdn. -End 1st Sem. 5.75 6.07 6. 74 6.46

Chi Square 15.42** 17.46 ** 0. 86 33. 10***

Mdn. -End 2nd Sem. 6.42 6.50 6. 80 6. 94

Chi Square" 5.84 4. 32 0.48 6. 00*

B TV Mdn. -Preliminary 3.76 3.66 5.66 4.71

Mdn. -End 1st Sen.. 3.38 3. 21 6.54 4.90

Chi Square 6.46 4.94 12. 36** 5.62

Mdn. -End 2nd Sem 4. 30 4. 18 6.66 5.41

Chi Squarel 12.86* 14.00 ** 0. 98 8.04*

C TV Mdn. -Preliminary 6.76 . 6. 38 6. 58 5.70

Mdn. -End 1st Sem. 6.84 6. 68 6. 78 7.00

Chi Square 8.30 4.48 4.50 24.66***

D TV Mdn. -Preliminary 6.44 5.80 6.52 5.74

Mdn. -End 1st Sem. 7.59 6.98 6.88 6.97

Chi Square 21. 38*** 14. 16** 10. 08* 22. 88***

G LC Mdn. -Preliminary 6.03 5. 10 6. 24 .".. 48

Mdn. -End 1st Sem. 5.86 5.56 6.2E 6.32

Chi Square 5. 94 5. 82 0.44 8. 68*

H LC Mdn. -Preliminary 6.35 6. 52 5. 92 5.45

Mdn. -end 1st Sem. 6.58 6. 70 6.40 5.50

Chi Square 9. 96* 8.58 7. 10* 4.54

Q LC Mdn. -Preliminary 5.50 5. 10 6. 12 5.19

Mdn. -End 1st Sem. 5.68 5. 71 5.80 5. 21

Chi Square 8.02 8.46 2.56 0. 10

W LC Mdn. -Preliminary 6.03 5. 10 6. 24 5.48

Mdn. -End let Sem. 5.86 5.56 6.28 6.32

Chi Square 5.94 5.82 0.44 8. 68*

1. This computation of Chi Square based apon comparison of end of first semester responses with' end of

second semester responses.

** p<.01
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1

the TV section (5.56). At the end of the first semester they indicated that they
had learned even less from the TV class than they had originally anticipated
(5.75). At the end of the second semester they indicated that they had learned
still less than they had by the end of the first semester, but the difference be-
tween responses at the end of each of the semesters was not statisti lily signi-
ficant.

Table 18 leads to the following generalizations:

1. Students seem better able to anticipate their end-of-semester opinions
in large classes than in TV classes. (Relatively few statistically significant
opinion shifts occurred in the large class sections, )

2. The prevailingtendency was for students in TV courses to be disap-
pointed in the realization of their preliminarX expectations about televised in-
struction. They generally expected to learn.tess from TV instruction than from
small class instruction and reported later that they had received even less than
they anticipated. A notable exception occurred in Course B wherein students
were favorably disposed to begin with, and were not disenchanted by their first
semester experiences. They did, however, react less favorably at the end of
the second semester than at the end of the first semester.

Once again it is possible to note a more wide spread intra-cour se varia-
bility in attitude in the TV sections than in the LC sections. Note particularly
the contrast in responses in courses C and D on the one hand and B on the other.
It is now appropriate to focus attention upon some of the factors likely to influ-
ence student attitudes about the mode of instruction.

Problem 13: The relationship between student attitudes about
TV (LC) instruction and their attitude toward their instructors.

It is apparent from student comments that one of the factors contributing
most heavily to the success or failure of TV and LC courses is the instructor.
The manner in which he makes his presentation, the extent to which he utilizes
special facilities (including visual aids and demonstrations), and the degree to
which he "comes through to his class" flavor student attitudes about being in a
TV or LC section.

The extent of the relationship between student attitudes about the effec-
tiveness of the instructor and their attitudes toward TV and LC classes is evi-
dent from the correlations exhibited in Table 19.

All of the statistically significant correlations in Table 19 are positive:
i.e., favorable ratings of the instructor are associated with favorable attitudes
toward TV and LC instruction. Although relatively low (not significant) correla-
tions were obtained in a number of LC courses, the general trend toward as so-

ORIMMRASTIMI.
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TABLE 19

CORRELATIONS BETWEEN I-SCALE RESPONSES AND ATTITUDE
TOWARD EXPERIMENTAL TYPES OF INSTRUCTION

Course Type r

A
B
C
D
E

TV
TV
TV
TV
TV

. 34**

. 39 **

. 43**

. 33**

. 27**

F
G
H
I
J
K
0
P
Q
R
S
T
U
V

* r exceeds

** r exceeds

1.96 time s

2. 58 times

LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC

. 43**

. 18*

. 18
. 38**
. 00
. 38**
. 20
. 26
. 32**
. 37*
. 33**
. 11
. 21
. 01
. 18

standard error of r of .00 (p ( .05)

standard error of r of . 00 (p C .01)
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ciation of the two variables under consideration is quite evident even though ther e
may be some argument about which is cause and which is effect.

The importance of the instructor as a determinant not only of student
attitudes but also of their expressions of subsequent enrollment in TV, and LC
sections was demonstrated by replies to the following questionnaire item:

"You may have the option next semester of enrolling in either a TV (large)
class section or a conventional (small) class section of a particular course.
Suppose the TV (large) section is to be taught by an instructor who has the rep-
utation of being an excellent teacher, whereas you will have to take your chances
on instructor assignment inthe conventional (small) section. Which section will
you choose? "

Replies to this item are surmnarized in Table 20.

It is obvious that the majority of students are willing to enroll in alarge
rather than a small section if it means they will be assured of an excellent in-
structor. A similar conclusion applies also to all TV courses with the excep-
tion of D and E. The majority of students enrolled in these classes were so
unhappy with their TV experience that even the lure of an excellent instructor
was inrafficient to interest them in another TV course.

Problem 14: Relationship between academic ability and attitudes
about TV (or LC) instruction.

The experimental sections were categorized on the basis of total ACE
score. The cutting points were 65th percentile ("high ability") and 35th percen-
tile ("low ability"). Mean scores on the TV and LC scales were computed by
ability subgroup and differences were tested for significance. The resultant
data are presented in Table 21. (Data are not exhibited for those LC courses
wherein the sizes of the ability subgroups were so small as to preclude further
analysis.)

The data in Table 21 contain no evidence of a relationship between aca-
demic ability and attitude toward the method of instruction. This finding differs
slightly from one reported in last year's Progress Report wherein an inverse
relationship between ability and attitude was noted in two of the TV courses.

Problem 15: Relationship between student attitudes about TV in-
struction and the attitudes of the assistant instructors.

Students in some viewing rooms commented that it is difficult to accept
TV instruction when they know that their assistant instructor is opposed to it.
The assistant instructor was responsible in certain courses for conducting dis-
cussion and for acting as a resource personwhen questions arose durin.gthe TV
presentations.
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TABLE 20

PERCENT OF STUDENTS PREFERRING TV, LC AND CONVENTIONAL
SECTIONS WHEN THE INSTRUCTOR IS A CRITICAL VARIABLE

Course Type Percent Choosing TV (or LC) Section"
First Semester Second Semester

A TV 76 63

B TV 97 92

C TV 62
D TV 43

E TV 32

F LC 75

G LC 79
H2' LC 75 91

I LC 57 63
LC 88

K LC 81

L LC 92
M LC 79
N LC 84
0 LC 70

P LC 72
Q LC 85

R LC 85

S2 LC 85
LC 90

U2'
LC 96

V LC 87
LC 84

1. The remainder of the students chose the conventional (small) section.

2. One-semester courses. Course H offered both semesters.
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The problem of carry-over from assistant instructor attitudes about

TV instruction to student attitudes about TV instruction was investigated by com-
paring mean TV-Scale scores within each viewing section. The results of this
analysis aze summarized in Table 22.

The assistant instructors within two of the courses were ranked from
most to least favorable toward the idea of instructionby television. This rank-
ing was done by the TV instructor responsible for the course. The analysis of
mean "scores" on the TV-Scale by viewing section reveals a degree of parallel-
ism between assistant instructor attitudes and student attitudes. This is ap-
parent in the data obtained at the end of the first semester. Although the atti-
tude of the assistant instructor is by no means the sole determinant of student
attitudes (judging from second semester findings) these data reinforce the de-
sirability of selecting assistant instructors who do not oppose televised education.
The recorded interviews with groups of students show the students to be very
sensitive to the attitude of the assistant instructor toward televised instruction.

Problem 16: Student end -of- the - semester attitudes about TV in-
struction as a function of their pre-semester wishes regarding
section assignment.

All of the four courses taught through TV were offered also as conven-
tional sections and, in the case of Economics, as a large class section. In
order to fill the TV sections, however, students were sometimes assigned to
the televised class against their wishes.

One of the items included in a preliminary questionnaire administered
to stu.deuts in the TV classes read as follows:

"How do you feel about being assigned to a TV section rather than to a
conventional section? "

"A. I like it. I wanted to be in the TV section. "
"B. I don't like it. I would rather be in a conventional sectioi.. "
"C. It doesn't make any difference to me. "

TV-Scale "scores" obtained at the end of the semester were analyzed
separately for the subgroups that indicated initial satisfaction and dissatisfaction
with assignment to the TV section. These results are summarized in Table 23.

It is obvious that preliminary biases about televised instruction persisted
even after exposure to TV instruction for a full semester or year.
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TABLE 22

STUDENTS' ATTITUDES TOWARD TV INSTRUCTION BY VIEWING SECTION

Course Viewing Ranking of
Section Monitory by

Attitude

Students' Attitude

First Semestc..r
S. D. Mean

Second Semester
S. D. Mean

A 5 1. 5
1 1.5
3 3. 0
2 4.5
4 4.5

1. 06
1.05
0.95
0.82
0.60

5. 74
5.
5. 23
6. 11
6.45

0.67
1.07
0.58
0.51
0.88

6. 70
5.88
6. 50
6.66
6.37

B 3 2.0
5 2.0
6 2.0
2 4.0
4 5.5
1 5.5

1.04
0. 78
0.99
0.69
0. 94
0. 90

3. 94
4. 08
4.38
4. 36
4.50
4. 30

0.71
1.02
0.89
0.94
0.85
0.99

4.63
5.02
4. 78
4. 77
4. 65
4.87

1. Ranking of monitors from most to least favorable. These ranks were assigned by the TV
instructor responsible for the course.

2. Students' attitudes measured by the TV-Scale.

TABLE 23

END-OF-SEMESTER ATTITUDES ABOUT TV CLASSES AS A FUNCTION OF
PREREGIZTRA.TION DESIRES REGARDING SECTION ASSIGNMENT

Course Semester
Wanted to be in

TV Section

N S. D. M

Wanted to be in
Conventional Section

N S. D. M

t-ratio

Air Science First 47 0. 91 5. 23 21 0. 79 6. 29 4. 61***

Air Science Second 39 0. 87 5. 71 15 0. 60 6. 40 2. 76**

Foundations of First 108 0.82 4. 19 8 0. 93 4. 15 1.

Human Behavior
-

Foundations of Second 96 0. 87 4.65 7 0. 86 5. 53 -.1.

Human Behavior

Physiology First 25 0.76 5.87 88 0.67 6.25 2.24*

Economics (TV/LC) First 36 1.07 5.34 52 '5 6. 35 5. 32***

1. Subgroup too small for further analysis.

* p < . 05

** p < .01

*** p 00 I
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SUMMARY OF FINDINGS: STUDENT ATTITUDES ABOUT
TELEVISED AND LARGE CLASS INSTRUCTION

This sectionhas been concerned with an examination of student attitudes
toward TV and LC instruction and with some of the variables which influence
their attitudes. The expression of an attitude in numerical terms by means of
scaled measurements is necessary for statistical manipulation but it deprives
the reader of the underlying flavor of the attitude. A few quotations from stu-
dents' written comments are sufficient to indicate both the range and the inten-
sity of their feelings.

"I wish I had known that TV was tobe used at Miamibefore en-
rollment. Right now I would be attending a different university. "

"TV compels the professor to have an organized outline for each
class. This makes the class more interesting and makes it easier
to take notes. I concentrate more in the TV class because the
notes are given only once. I hate to sit through unnecessary ex-
planations as found in conventional classes. I have signed up foi
another TV course next year. "

"TV may be all right for high school instruction or some other
course in college (I haven't yet taken one for which it would be
suitable) but not in a theoretical course like this. I feel that this
semester has been a waste of my time and money along with the
time of Dr. X and the money of the state. "

"The instructor can make or break a TV course. Perhaps the
reasonI liked TV so well is because the instructor was well pre-
pared, knows his stuff, and anticipates questions before they
arise. I also enjoyed the great number of visual aids. "

Although attitudes such as these have not been demonstrated to affect
achievement in the course, they are of concern from the standpoint of student
morale. The following generalizations concerning student attitudes are based
upon the data presented in this section and student comments during tape-re-
corded interviews.

1. Students assigned to TV or LC sections generally do not like them
as well as conventional (small) classes.

2. It is possible to teach a TV course in such a waythat students actually
prefer it to conventional instruction. This, however, requires a unique combi-
nation of instructor, course material, and the full use of the potentialities of
television as an instructional medium.
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3. Students in at least one course (wherein the problem was investigat-
ed) preferred large class instruction to TV instruction, although they tended to
prefer small class instruction to either large or TV classes.

4. Students in TV courses tend to become disenchanted with television
as a means of instruction duringthe course of the year. Most students reported
that they neither learned as much nor were as attentive during the course as
they had originally anticipated. Students in LC courses, however, are better
able to anticipate their end-of-the-year reactions than those in TV courses.

5. Attitudes about the means of instruction are much more variable
between TV courses than between LC courses. The prevailing attitude toward
LC instruction as compared to control instruction is mildly unfavorable. The
prevailing attitude toward TV instruction as compared to control instruction
ranges from strong enthusiasm to extreme displeasure.

6. The instructor is a major determinant of how students will react to
TV and LC instruction. There is a pronounced tendency for students who dislike
their instructor to dislike TV (or LC) classes and vice versa.

7. The majority of students would enroll in a TV or LC section (even
though they prefer small classes) if it meant that theywould be assured of being
taught by an excellent instructor.

8. In general, attitudes about TV and LC instruction are independent of
level of academic ability. Two exceptions to this generalization were apparent
during the spring, 1956 semester wherein an inverse relationship between aca-
demic ability and attitude about TV instruction was obtained.

From control room to studio where

director consults with cameramen

before TV presentation.

Students and assistant instructor



Section VI. Instructor Attitudes About Large Group
Instruction

Problem 17: Instructor reactions to TV and LC teaching.

Every instructor participating in the Study completed a questionnaire
concerning the relative strengths and weaknesses of the experimental (TV or LC)
procedures from the teacher's point of view. The items in this questionnaire
were not scaled and, as a result, instructors' replies were not scorable. This
form was designed solely for diagnostic and informational purposes.

The questionnaire was divided into three parts. The first part required
five-point ratings (from "extremely satisfactory" to "extremely unsatisfactory")
of a number of features associated with an effective teaching environment. These
ranged from the adaptability of the TV (or LC) situation for presentation of dem-
onstrations, interviews and panel discussions to items dealing with use of the
blackboard and the instructor's feeling of physical as well as psychic comfort
while conducting classes.

The second part of the questionnaire required the instructors to compare
the experimental teaching environment with conventional classroom environ-
ments in regard to the satisfactory realization of certain basic educational ob-
jectives (e. g. , development of rapport, students' learning of basic concepts,
the teacher's impact upon student growth, etc.).

In the third part, the instructors were asked to indicate the relative
amount of preparation time required for large and TV classes. It is both con-
venient and desirable to summarize responses of the TV and LC instructors
separately.

A. Televised Classes.

The sampling of instructors who have had experience teaching TV classes
was very small. There was, however, a high degree of agreement between the
six instructors regarding the relative strengths and weaknesses of television
for teaching purposes.

1. The Teaching Environment.
a. The instructors uniformlyfelt that they hadan extremely satisfactory

working relationship with the TV staff (directors, engineer and cameramen).
This may be largely attributed to the fact that the directors were sympathetic
to the needs and requirements of the teachers. Television was regarded as an
adjunct to effective teaching rather than as an end in itself. The instructors,
too, facilitated the development of a good working relationship by being alert
to possible improvements in camera technique and by maintaining an awareness
of the limitations of the equipment.
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b. TV was judged to be quite satisfactory for the presentation of demon-
strations, interviews, etc. This was regarded as a major advantage of TV since
it is possible to obtain participants for a single interview or panel discussion
who would have been unavailable for numerous appearances before conventional
classes. Furthermore, demonstrations which would have beentoo unwieldy for
repetitive use in conventional classes were amenable to presentation over TV.

c. All instructors reported that they felt quite relaxed and confident
while making TV presentations. They each, however, experienced an initial
feeling of" apprehension about being televised.

d. Physical comfort was a serious problem because of the heat gener-
ated by the lights. This situation will be remedied somewhat whenthe new stu-
dios are completed.

e. Pacing (covering material at an appropriate rate of speed) was per-
ceived as a-problem by the instructors who were on TV for the first time. The
two TV teachers who taught on TV prior to this year felt that they were doing
a satisfactory job of pacing.

2. Realization of Objectives: TV Compared to Conventional Classes.

a. TV and conventional instruction were adjudged about comparable with
respect to theteacher's abilityto animate and enlivenhis presentations, to make
an impact upon student attitudes and appreciations in the subject-matter area
and to cover the course content completely. Furthermore, the instructors felt
that the students learned the basic concepts presentedin the course about equal-
ly well in TV and in conventional classes.

b. It was in the realization of the less tangible course objectives that
the instructors believed TV to be inferior to conventional instruction. Thus
they believed student-teacher rapport was diminished in TV sections and that
they were better able to really influence students' overall growth and develop-
ment in conventional classes.

3. Realization of Objectives: TV Compared to Large Classes.

a. All instructors believed that course objectives were realized about
as well (or slightly better) in TV sections as in large class sections.

. Preparation Time for TV Classes:

a. TV presentations require much more of the instructor than do pre-
sentations in conventional classes. It takes time to organize materials, develop
visual aids, prepare special demonstrations and to consult with the TV staff.
In fact, two of the instructors felt that it took so much time that a single TV
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course should constitute a full teaching load. The other instructors believed
that a TV course was worth load credit equivalent to two or three conventional
classes.

It was interestingto note that the instructors did not anticipate less pre-
paration time for the same TV classes taught a second time. They did not feel
that the load adjustment should fluctuate because of previous TV presentations
of the course.

B. Large Classes

Twenty instructors completed the LC form of the questionnaire.

1. The Teaching Environment:

a. The instructors as a group did not feel that thelarge class was par-
ticularly satisfactory for presentation of panel discussions, interviews or dem-
onstrations.

b. About half of the instructors reported that student attention was un-
satisfactory in large classes.

c. Most instructors felt that large classes were unsatisfactoryfromthe
standpoint of providing opportunities for students to raise questions and to clarify
misunderstandings. This problem is not nearly as serious in "large" classes
of 50-60 students as it is in classes of 100 or more students.

d. Aside from the above-noted difficulties large classes were perceived
by the instructors as being quite satisfactory with respect to use of the black-
board, instructor's feeling of ease and confidence, and ability to properly pace
presentations.

2. Realization of Objectives: Large Classes Compared to Small Classes.

a. Large and small classes were judged to be of about comparable ef-
fectiveness with respect to adequacy of content coverage and the extent to which
students learn the basic concepts.

b. Small classes were regarded as superior to large classes for the
realization of all other course objectives.

3. Preparation Time for Large Classes:

The general consensus regarding load adjustment is that each large class
should be credited as two small sections. Furthermore, the instructors felt that
the load adjustment should be independent of prior presentations of the course.
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Section VII. Supplementary Services and Related Problems

The several and diverse problems and services discr.ssed in this chap-
ter are integral and important parts of the Study, even though space and avail-
ab:la data do not permit a more extended presentation.

Television Facilities and Services

Courses are televised in a studio rather than in a classroom. This
seems to have some advantages which more than compensate for the audience
situation of classroom telecasting. These advantages include greater flexibil-
ity and freedom for camera movement and operation, the availability and use
of more nearly professional "props", the possibility for at least semi-profes-
sional directing, and the fact that the instructor must teach into the camera.
This latter results in students in the receiving room perceiving the instructor
as teachingto them personally rather than as teaching to a class which they are
watching. It is recognized that studio production is more costly than most class-
room telecasting, and that the number of courses which can be televised is lim-
ited to studio and equipment facilities, but these disadvantages are believed to
be more than offset by the superior quality of production and instruction.

So-called "low cost" equipment is utilized at Miami. The total closed
circuit equipment cost, including a three vidicon camera chain, a film and slide
chain, fourteen 21and 24inch commercial receiving sets, and all control equip-
ment, is listed at $34, 552. 25.

Telecasting personnel, in addition to the instructor, consists of a half-
time engineer (full-time for radio-television), two members of the speech de-
partment for something over half-time each for supervising and directing, and
appradmately seven students (radio-television majors). The latter serve as
cameramen, control operators and floor directors, working partly for labora-
tory credit, and, after several weeks of experience, for pay.

The present studio is in a temporary (World War II) building very poor-
ly adapted to telecasting. However, a new radio-television building soon will
be under construction, and it is expected that open circuit course telecasting
over the University's Channel 14 will be an accomplished fact in the early spring
of 1958. The new building will contain a large and a small TV studio and an in-
structor preparation room, all of which should result in improved instruction.
Also, the new building and equipment will make possible off-campus teaching
within the range of the station.

Audio-Visual Facilities and Services

Prior to the beginning of the Experimental Study the Audio-Visual Serv-
ices of Miami University consisted primarily of film and slide rental, projec-
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tion, recording, and photographic services. The department was a two man
organization supplemented by student help. The full-time personnel now con-
sists of a director and six specialists in the fields of graphics, photography,
recording, and instructional material procurement, with students used as pro-
jectionists. One of the audio-vislIal men has been specifically designated as a
special consultant to work directly with staff members in securing and produc-

ing instructional materials for their classes.

The present Audio-Visual Department occupies two wartime temporary
buildings. Plans are completed, however, for an added wing of Gaskill Hall,

with one floor of this wing planned especially to house the Audio-Visual Depart-

ment.

An indication of the growing demands for instructionalmaterials is gain-
ed from a study of services rendered during the two fiscal years of 1955-1956
and 1956-1957 and presented in Table 24.

Summer Workshop Activities

All staff members participating in the Study were invited to attend a
workshop during the summer of 1956 and again in 1957. Participants were
placed on a partial pay status for the two weeks of the workshop. Approximate-
ly 80% of the instructors attended either or both workshops. During the sum-

mer of 1956, emphasis was placed chiefly upon evaluation and upon a clarifica-
tion of course objectives, with the- time divided about equally between general
meetings and individual or departmental study. Emphasis during the summer
of 1957 has been upon improving course organization and instructional materi-
als, but with evaluation as an integral part of study. The following represent
only a sampling of the activities of the past summer:

1. Two members of the Geography Department developed a series of
33 sketch maps whichare to be used for map study, testing, and map problems.

These have been duplicated in quantity for class and individual use.

2. A member of the Government Department reorganized his course
syllabus in preparationfor an experimental class in which the students willwork
pretty much "on their own" rather than being held for scheduled class attendance.

3. Five members of the English Department workedas a team develop-

fr.:, instruments for use inthe evaluation of written expression and "sensitivity"

to language. This is partof a serious attempt to measure some of the so-called
"intangibles" of learning. The group also gave attention to a further clarifica-
tion of objectives and the improvement of course organization.

4. A psychology professor spent the time developing instructional aids
for use in large group teaching of the beginning course in psychology. Many of
the materials are for use with slide and overhead projectors, and are now be-
ing produced by the Audio-Visual Department for fall use.
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TABLE 24

SUMMARY OF AUDIO-VISUAL SERVICES

July 1, 1955, to July 1, 1956, to
June 30, 1956 .'une 30, 1957

Item or Service July- Jan. - July- Jan. -
Dec. June Dec. June

Motion Picture
projection 296 450 445 471

Other projection 177 482 215 511

Slides produced 360 1828 1119 1676

Vu-Graph Trans-
parencies

0 12 81 102

Photo copy work 0 450 565 1553

Posters, charts, etc.* 7 64 264 138

Offset printing jobs* 0 6 31 47

Photos taken* 339 393 604 648

Photo prints made* 718 1255 1303 1297

Motion Picture footage* 4250 4234 5112 2108

Recordings produced 6 15 75 130

* Data for these items are approximations as tabulations originally included
public relations figures and an exact division was not practicable.
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5. Three TV instructors used the time to develop "props" for television
presentations and for course modifications based upon the past year's experi-
ences and student evaluations of the instruction.

Participating instructors were unanimous intheir belief that the oppor-
tunity to devote a full two weeks to course and materials improvement free from
other duties was exceptionally helpful, and would result in better teaching. Re-
gardless of intention, time is seldom available for such concentrated effort dur-
ing the academic year. Consultant assistance, also, was found most helpful.

Evaluative Services

Faculty members participating in the Study have made extended use of
the ESIP staff and of special consultants in the improvement of their own course
evaluative instruments and procedures. An IBM scoring machine, which stood
idle during much of the year prior to the beginning of the Study, now is in con-
stant use, and the graphic item counter which was added last year has made it
possible for staff members to item analyze their tests. A surprisingly large
number of faculty membe rs have learned to operate both the scoring machine and
the item counter, and make regular use of them.

Aldo, the Study has caused participating faculty and departments to fur-
ther define their course objectives and to put them in writtenform so that these
objectives may be utilized as criteria for test construction. There is general
agreement that the result is better course organization and instruction as well
as improved evaluation. In addition, considerable effort is being devoted in
some courses to finding ways and means of evaluating student growth in those
learnings which do not readily lend themselves to objective measurement.
Facilities for Large Group Instruction

Classrooms at Miami University, with a few exceptions, have been plan-
mil for small group instruction. At the present time there are several good
"lecture" rooms, but no one room planned specifically to accommodate large
groups using a case or problem approach to teaching. A number of rooms de-
signed for this latter purpose are, however, being included in the new Business
Administration building for which contracts have been let. Faculty members
engagedin a case or problem approach to large groupteaching are in agreement
that the lack of adequate facilities for such teaching constitutes an almost in-
surmountable handicap.

Televised teaching also is adversely affected bythe lack of rooms plan-
ned for TV reception. The present room arrangement, with one side largely
glass, and with bright and exposed florescent lighting in the ceiling makes it
extremely difficult to control set glare. When rooms are partially darkened to
control glare, the students have difficulty in seeing outlines or in taking notes.
Also, this darkened condition, combined with the absence of notetaking, is quite
conducive to sleep on "drowsy" afternoons.
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Costs of Large Group Instruction

Student credit hour costs are subject to so many variables that it be-
comes exceedingly difficult to arrive at meaningful figures without, at the same
time, presenting complete computational data for each course. A senior pro-
fessor may receive double the pay of a new instructor for teaching a section of
30 students in a given course. A laboratory section conducted by an associ-
ate professor is much more expensive than one conducted by a graduate assis-
tant. A televised course for 250 students utilizing 150,000 dollars worth of
equipment and a professional studio crew may be prohibitive in cost, while the
same course taught with 30,000 dollars in equipment and a student crew with
semi-professional direction may be economically sound. Inthe light of all these
factors, the following information is presented with considerable. misgivings.

The cost per student credit hour for televised c our se s was approximate-
ly $12. 90. Course enrollments ranged from 139 to 206 with an average of 180.
The cost per student credit hour for control sections of these classes averag-
ing 38 students each approximated $7. 50.

Whether large classes are financially economical or not depends upon
the amount of student assistance giventhe instructor, the credit hour allowance
per class on his total teaching load and the size of the large class. The situa-
tion differed greatlyfrom course to course, with the result that some large ex-
perimental classes proved more costly than the control sections. In normal
situations, however, increases in class size usually result in lowered student
credit hour costs. Costs per student credit hour for large classes in the Study
ranged from a low of $3. 13 to a high of $12.41 with the average approximating
$5. 15. The range for control sections of the same courses was from $5. 62 to
$11.30 with the average approximating $7. 60.

In the two courses in which experimental sections were taught by gradu-
ate assistants and control sections taught by regular faculty members the costs
per student credit hour approximated $4. 20 for the experimental and $6. 70 for
the control sections.

In is interesting to note that the costs of instructing students in large
groups taught by regul lr faculty members is roughly the same as the costs of
instruction to small groups taught by graduate student assistants.

It is again cautioned that the above figures are rough approximations of
instructional costs per student semester credit hour. This problem will receive
more careful study during the coining year so that the next report should carry
more reliable data.
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